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Abstract
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flatten premium profiles. An individual would like to change insurers if she
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provision transfers which are higher for high risks and may be negative for low
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1 Introduction

Competition in the private health insurance sector is frequently accused to be
distorted in countries in which the relationship between insurer and insured
is governed by a long-term contract. In Germany, Austria and Switzerland,
health insurance contracts are generally on a lifetime basis. Parts of the pre-
miums paid to insurers by the young insured are used to flatten the premium
profile. A capital stock is accumulated by these contributions which is de-
pleted when the cohort grows old. The surviving insured in a cohort inherit
the capital stock of those members in the same age cohort who die early.
Interestingly, the individuals who want to change the insurer are treated as
if they are dying. They are not entitled to take any provisions accumulated
by their premiums to the new insurer. Obviously, this treatment harms com-
petition. People who have paid contributions for a sufficiently long period
are effectively deterred from changing the insurer.

This paper addresses the problem how the transfer of aging provisions
upon a change of insurers is to be organized as to maximize expected utility
of an insured in an ex ante perspective. (Gains from insurer changes arise from
the existence of idiosyncratic psychic cost shocks in a relation between insurer
and insured. If somebody is dissatisfied with her insurer due to a perceived
low quality of the service, she would like to terminate the relationship. In
fact, Dowd and Feldman (1992), and Hendel and Lizzeri (2000) consider the
fear of being locked into a multi-period contract with an insurer providing an
unpleasent service as a major obstacle against establishing long-term health
insurance contracts in the US.

A first-best solution to the optimization problem can be derived by trans-
posing the concept of a time-consistent health insurance proposed by Cochrane
(1995) to long-term health insurance contracts. Cochrane analyzes a frame-
work of short-term contracts with severance payments. Individuals turning
into bad risks during the period receive a severance payment reflecting the
increase in the present value of future expected health care costs. Con-
versely, the severance payment for those who remain good risks are negative
because their position concerning future expected health care costs has im-
proved. In this fashion, a premium insurance is provided. The negative
severance payment can be charged in advance as a premium to finance the
positive severance payments, such that negative payments ex post do not
occur. Similarly, van de Veen et al. (2000) propose to establish a solidarity
fund paying subsidies to high-risk individuals which is financed by manda-



tory contributions of low-risk individuals. The application to the problem
of transferring aging provisions is straightforward. The accumulated aging
provision will be reduced for good risks who want to change the insurer while
the opposite happens for bad risks. Noting that good risks in old age may
exhibit less than per capita lifetime health care cost, it is unsurprising that
optimal provision transfer schemes often entail negative provision transfers,
or exit premiums, for good risks.

Another concept to avoid unpooling of risks, the guaranteed renewability
scheme of Pauly et al. (1995), does not solve the problem to give correct
switching incentives for everybody. The idea behind guaranteed renewability
is that premiums are the sum of the period premium for the initial low risk
status plus the present value of expected cost increases due to becoming a
high risk during the period. The scheme translates into a premium profile
declining in age. Without provision transfers, it gives correct incentives to
switch insurers for low risks. However, those having turned into high risks
usually cannot change insurers. A similar scheme is used in the life insurance
market where insurers often use long-term front loading contracts, that is,
they set relatively high premiums for young insured, in order to avoid risk
segmentation among older customers (Hendel and Lizzeri, 2000).

The starting point of the current paper is to translate Cochrane’s ar-
gument into the framework of provision transfers and psychic costs. For
the basic case with risks being verifiable at court, the first-best allocation
can be implemented. Provision transfers can be designed as to eliminate
any consumption risk while the expected psychic cost is minimized. If a
transaction cost is introduced into the basic model, the results are slightly
modified. Aging provision transfers only partially cover the transaction cost
such that those switching to another insurer experience a consumption loss.
Having a transaction cost implies that the first-best allocation can no longer
be decentralized. The main contribution of the paper is the derivation of
the optimum provision transfer if it has to be uniform. Such a scenario will
be relevant if risks are not verifiable. Several types of optima can occur. If
high risks are deterred from changing insurers, provision transfers are set as
to eliminate consumption risks where the expected psychic cost of low risks
is minimized. Should high risks be among both switchers and stayers, the
optimum scheme distorts decisions such that too many low-risk individuals
are driven out of the original contract. At the same time, some high risks
are deterred from leaving their insurer although this amounts to increasing
the expected psychic cost.



The remainder of the paper is organized as follows. Section 2 introduces
the model. The implementation of the first-best allocation in the basic case
of verifiable risks is discussed in section 3. The following section 4 deals with
the consequences of integrating a transaction cost into the model. Section
5 focuses on the optimum provision transfer scheme if it has to be uniform
since risks cannot be verified at court. Last, section 6 concludes and indicates
directions for future research.

2 The model

Individuals live for two periods, describing youth and old age. An individual
has an income ¥, in period ¢t = 1, 2. For simplicity, let ; = 9 = 3. Individuals
may either be of the low-risk type [ or of the high-risk type h, where the type
may change over time. Initially, all individuals under consideration are of
the low-risk type. An individual faces a probability of illness amounting to
p1 during the first period, associated with a cost K. Otherwise, she will stay
healthy during period 1 with probability (1 — p;) where 1 > p; > 0.

A young low-risk individual will not change her type when becoming old
with conditional probability A where A € (0,1). A fraction (1 — A) of the
population experiences a deterioration of the state of health and represents
a high risk in period 2. We ignore the possibility of an improving physical
condition.

In period 2, an individual of type z € {h,l} becomes ill with probability
p; where pb > p; and 1 > p? > pl > 0. The former assumption captures
the stylized fact that the risk of turning ill usually increases in age. An
illness will again be associated with cost K. Lifetime consumption utility of
an individual is given by U = u(ey) 4+ u(ce) with ¢; denoting consumption in
period t. As individuals display risk aversion, we have v’ > 0 and u” < 0.
There is no discounting, and the interest rate is set to zero.

Insurers are risk neutral and act in a competitive market. Thus, it is not
possible to earn a positive expected profit on any insurance contract. We
focus on full insurance contracts with actuarially fair premiums.

Any insurer can observe the state of health of the insured at the begin-
ning of period 1. Contracts stretching over two periods are fixed where only
the insured is allowed to terminate the contract after the first period. Con-
sumption in the first period is ¢; = y — 7 with 7; denoting the premium to
be paid by a young individual. The premium may include an aging provision



7y which is charged in order to flatten the premium profile. During young
age an idiosyncratic shock occurs, which yields a psychic cost described by
the random variable X. The realized psychic cost is to be borne by the in-
sured in period 1 and, should the insurance contract continue, also in period
2. X is distributed according to a density function f(z) with mean E(X)
being normalized to zero where cumulated density is denoted by F'(x). The
cost reflects the subjective perceived service quality. It arises from encoun-
ters with employees of the insurer, which may be agrecable (negative cost),
normal (approximately zero cost) or uncomfortable (positive cost). The psy-
chic cost does not affect marginal utility of consumption. If an individual
observes a cost x in period 1, the same realization occurs in period 2 unless
the contract is terminated. Dissatisfying contacts with representatives of the
insurer certainly constitute an important reason why individuals change in-
surers. After period 1, an individual may change her insurer. All insurers
are able to observe the modified state of health of the insured.

Let ¢s be the level of consumption after switching while ¢, is consumption
when the individual remains with the old insurer. If x denotes the realized
psychic cost if the relationship with the old insurer is continued, the insured
chooses to change the insurer if, and only if,

u(es) — E(X) > u(ey) — . (1)

Recalling that E(X) = 0, it follows that all individuals of the risk group z
will change insurers if the psychic cost exceeds the threshold

2 = u(e2) — u(c). 2)

A share F(z%) of the original insured of type z stay with the old insurer, while
the fraction (1 — F'(z?)) terminates the contract. The premium 7y is paid by
an insured in period 2 who does not change her insurer. It depends exclusively
on the state of health at the beginning of the contract. In this event, second-
period consumption equals ¢o = y — 7. In contrast, 7%(r*) = p; K — r?, the
premium to be paid by an old individual who has switched to another insurer,
depends on z, the current state of health, and r?, the provision transferred
from the previous insurer. The latter may vary according to the current state
of health. Hence, for switchers of type 2z second-period consumption is given
by ¢o = y — . The provision transfer is either specified in the contract
with the old insurer or set by public regulation. While both cases lead to the
same results in the current model, the latter scenario would clearly be more
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realistic. Adhering to a legal standard is much easier than deviating from
this standard in insurance contracts.

3 Optimum insurance with verifiable risks

In order to attract clients, any insurer designs contracts as to maximize
expected utility of an individual, taking into account possible switches to
another insurer. Fach insurer contracting with a young individual will choose
premiums and provision transfers subject to its budget constraint. We arrive
at the Lagrangian

L(my, mo, 7' 7" k) = uly—m) (3)
+AF (@) [u(y — ms) — (X]a: <a')]
(1= NF (") [uly — m) — B(X|z < 2")]
AL = F@)uly — p K +1')
(1= N1 = F@"))uly —py K + ")
k[T + T AF(2h) + (1 — XN F(2")]
~lpr+ AF(@)py + (1 = N F (" )pp] K
—['A1 = F(h)) + (1= N (A = FE)],

where k denotes the Lagrange multiplier associated with the budget con-
straint

1+ A () 4 (1 — N F(a™)] (4)
—[p1 + AF (2" )ph + (1 = N F(2")ph] K
—[rA(1 = F(a')) + 71 = XN)(1 = F(z"))]

> 0.

Notice that individuals of type 2 who stay with the original insurer face a
mean psychic cost of F(X|z < z*). Only a share AF(z') + (1 — A\)F(z") of
the initially insured remain with the old insurer and pay premiums in the
second period. The collected premiums have to cover the expected health
care cost of the insured, [p;+ A F(z!)ph+(1—A)F(z")ph] K, and the provision
transfers, r'A(1 — F(z')) + 7"(1 — A\)(1 — F(z")). The necessary first-order

conditions, being derived in detail in the appendix, are



T by —m) 45 =0, 5)
—[AF(z") + (1= N F(")][u' (y — 72) — K] (6)
AT D iy — I+
+(1 — )\)f(a:h)g—j:;/{[m — b K 47"

= M1—F()'(y —7') — ] (7)

—I—)\agfjl> K[my — phK + ']
= 0,
1=N01~F@E")(y—7") — 4] (8)
or(z") h h
(- D i, i 4]

0.

The first-order conditions can be interpreted as follows. Increasing the
premium in period 1 depresses utility by decreasing first-period consumption
according to —u/(y—my) < 0. At the same time, it raises utility by enhancing
the budget of the insurer, which is captured by x > 0. Raising w9, the
premium in the second period, also has a negative impact on utility, described
by —[AF (') + (1 — A)F(z")]u/(y — m2) < 0, and a benefit through a higher
insurer budget, given by s[AF(z') + (1 — A)F(z")] > 0. Further, it increases
the number of low risks and high risks who would like to change the insurer

because staying with the old insurer is no longer attractive. This reduces both
premiums and liabilities of the insurer and raises the amount of provisions

!
to be transferred. These impacts are captured by the terms )\%aj_sz[WQ —
2

h
py K + 7] for low risks and (1 — )\)M/{[m — ph K 4+ r"] for high risks.

87{'2
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Increasing the provision transfer for low risks raises utility of those low
risks who change the insurer by driving down their premium. At the same
time, utility is reduced due to the additional expenditures of the old insurer.
These two effects are described by A(1 — F(x'))i/(y — 7') — k]. Again, the
measure increases the number of low risks who would like to change the in-
surer because staying is no longer attractive. This reduces both premiums
and liabilities of the insurer and raises the amount of provisions to be trans-

!
ferred. These impacts are captured in the term Aagg )K[WQ — ph K + 1]

The corresponding condition for the optimal transfer of old age provisions of
high risks can be interpreted accordingly.

Proposition 1 If risks are verifiable, the first-best solution is achicved by
setting provision transfers as to equalize both consumplion and premiums
across all periods and states.

Proof: If 7y = my = 7! = 7", implying that 7' = pbK — 79 and r" =

ph K — 9, all first-order conditions are satisfied. Since the expected health
care cost cannot be influenced, and individuals are risk averse, an allocation
with the same level of consumption irrespective of period and state must
maximize expected utility from consumption. Moreover, insurer changes
occur if x > 0 while individuals stay with the original insurer if xz < 0.

0J

As the individual is risk averse, she clearly likes best a situation in which
all risks are covered by the insurers. This solution implies that insurer
changes occur if and only if the expected psychic cost is reduced by switching.
Therefore, the expected psychic cost is minimized in such an allocation.

It can easily be demonstrated that the optimum can involve a negative
provision transfer for low risks. Let K = 10, p; = p, = 0.1, pb = 0.9, and
A = 0.9. In this case, the total expected health care cost per individual
is FK = 10[0.1 +0.9-0.14+0.1-0.9] = 2.8. A flat rate premium for the
group as a whole would be m; = m9 = 1.4. Hence, the provision accumulated
would be r; = 0.4 per individual. A low-risk individual would have to pay
py,K =1 as a net premium if she changes her insurer. Thus, if the provision
transfer is set as to keep the premium flat, it would amount to r! = —0.4.
The corresponding provision transfer for high risks is 7" = 7.6.

It should be noted that such a scenario is associated with serious prob-
lems in practice. For the majority of the insured the provision transfer is
negative to a substantial extent. Although the premium in the first period
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was higher than necessary to cover expected costs, the insured is asked to
pay an additional exit premium.

A second problem lies in the fact that the insurer has an incentive to
overestimate the risks in the remaining population. Should the incentive to
quit arise from an unfortunate realization of the risk structure, the insurer has
a strong argument to reduce the transfer of aging provisions. Third, it can
become attractive to choose a short-term contract or even stay uninsured in
the first period if the individual has superior information on his good health
status. If the threat of a negative provision transfer exists, the incentive
to remain uninsured during youth becomes stronger for individuals being
certain to represent good risks later on.

4 Transaction costs

Transaction costs are in many cases not negligible if there is a change of
insurers. Usually a new medical investigation is necessary to assess the risk
the individual represents. Further, it is not unusual in practice that the
underwriter receives a bonus for any new contract. How does this aspect of
existing transaction costs affect the conclusions with respect to the transfer
of old age provisions? Denoting the transaction cost per individual changing
her insurer by 7', the Lagrangian of the optimization problem now reads

L(my,mo, 77" k) = u(y—m) 9)
FAP() ol )~ P <)
(1= NF (") [uly — m) — B(X|z < 2")]
AL = F(2))u(y — ')
+(1 =N = FE")uly —7")
k[T + T AF(2h) + (1 — XN F(2")]
~lpr+ AF(@)py + (1= N F (" )pp] K
—[AL = F@h) + "1 = (1= FE"))]

with 7t = pbK +T — 7! and 7" = p K + T — r"*. Tt should be noted that
none of the first-order conditions of the basic model is affected. Yet, the
conclusions to be drawn from these conditions change due to the transaction
cost.



Proposition 2 The optimum with transaction costs consists of a premium
structure in which my < w, ™ < 7, and 7, < 7. Moreover, r" > ph K — my
and ' > ph K — w5 hold.

Proof: See appendix. O

The main message of the proposition is that premiums will be higher for
switchers than for those who continue the contract. This implies that some
of those who would save in expected psychic cost by changing the insurer are
deterred from switching. The reason for this outcome lies in the fact that
the gain in expected psychic cost may be small compared to the transaction
cost associated with underwriting a new contract. Hence, the existence of
transaction costs prevents that the first-best allocation, which would still
require a flat consumption profile, can be achieved by decentralized decision-
making. On the other hand, the optimum aging provision transfer partially
covers the transaction cost. Since there is a positive probability of having to
change the insurer due to a high psychic cost, the loss through the transaction
cost 1s shared with those who stay with the original insurer. Noting that there
is still a tendency to equalize consumption across periods, consumption of
young individuals falls short of consumption of old stayers while it exceeds
consumption of old switchers.

5 Non-verifiable risks

The first-best allocation derived in the section 3 implies that the provision
transfer to a new insurer will be higher for a high risk than for a low risk.
Hence, it lies in the interest of a new insurer to declare that the applicant is
a high risk. Conversely, an insurer being certain that a customer will leave
the community may try to save provision transfers by declaring that the
individual represents a low risk. If the true risk is not verifiable by judges
at a low cost, a second-best alternative may lie in a transfer that exclusively
depends on age, but cannot be differentiated according to risk. Nevertheless,
the new insurer calculates the premium according to the correct risk. The
optimization procedure now requires to set the same provision transfer r for



both risk types. The Lagrangian is

L(my,mo, 7, k) = u(y — 1) (10)
—I—)\F( N uly —m) — (X]a: < a')]
(1= NF (") [uly —m) — E(X|z < )]
FA(L = Ft)uly — pbK +7)
H1 =X)L = F@")uly — py K +1)
+k[my + T AF(2h) + (1 — N F(2h)]

=P+ AP (@)py + (1= NP (")ph] K
=M1 = F@)) + (1= )1 = FE")].
The first-order conditions are now given by
g—fl:—u’(y—ﬂl)—l—/izo, (11)
o= P+ (= NP ) - (12
+A5§f%m — Py ]+ (1= A>3§§f" Klmy — py K + 7]
= 0,
N )|V R R P LA WO N Y e BT
+1- N |- Pty - ) o+ P g, i

= 0.

In principle, several types of optima can occur if there are no restrictions on
possible values of parameters and variables. These can be ordered according
to the level of the transfer. At a given psychic cost and a fixed provision
transfer, the incentive to switch to another insurer is always weakly stronger
for the low-risk type. First, a solution in which everybody is tied to the old
insurer can be achieved by setting the provision transfer arbitrarily high in
the negative range. Second, it may be the case that some low risks change,
while all high risks stay with the original insurer. Third, all low risks may
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change while all high risks stay. Fourth, the share of stayers and switchers
among both types can be strictly positive. Fifth, all low risks and some
high risks may leave the original insurer. Last, everybody may leave the old
insurer.

Clearly, if the provision transfer is varied, either the third or the fourth
type may occur, but never both types. Recalling that the equation u(y—7me)—
x* = u(y — 7°) defines the psychic cost at which an individual is indifferent
between switching and staying, it turns out that

o — ' =u(y — pp K + 1) —u(y — py K +7) (14)

provided that there is a positive share of switchers and stayers of both types.
Typically, if the support of the random variable X is on a relatively small
interval and the contrast between low risks and high risks is sharp, a situation
with positive fractions of switchers and stayers of both types cannot occur.
On the other hand, if the support of X is on a sufficiently large interval, low-
risk individuals with a small or negative psychic cost will face an incentive
to change insurers only if also high risks with a high psychic cost would like
to leave the original insurer. Should the support of X be on the interval
(—o0, 400) while the provision transfer is finite, only the fourth switcher
profile can arise.

Two candidates for an optimum can be excluded. Obviously, a scheme in
which everybody quits the insurer can never constitute an optimum. Com-
pared to a situation in which everybody sticks to the contract, there is no
gain in expected psychic cost. At the same time, risk-averse individuals can-
not capture the full gains from pooling risks. A similar argument applies if
risks are separated where all low risks change the insurer. Trying to construct
a scheme being equivalent to the no-switch allocation is not compatible with
individual rationality.

Proposition 3 An optimum never consists of a situation in which all low
risks change the insurer and all high risks stay with the old insurer.

Proof: Since expected consumption cannot be influenced, a separation
of risks yields a strictly lower expected utiliy than the no-switch equlibrium
with r = —0o and m = 7y unless m; = my = 7' . However, when 7y = 7’
holds, the low risks with a psychic cost x < 0 are better off when staying

with the old insurer. |

11



A separation of risks can never represent an optimum. First, should
premiums not be equal across all states and periods, expected utility is higher
if everybody stays with the old insurer. Second, if the condition on premiums
is satisfied, the individuals with a low psychic cost would be better off if they
did not change the insurer.

The next proposition characterizes the optimum should high risks be kept
in the original contract.

Proposition 4 An optimum where only some low risks but no high-risk in-
dividual change the insurer is characterized by m = 7wy = w'. If such a
scheme keeps all high risks in the original contract, expected utility is higher

than if there are no insurer changes.

Proof: It can easily be checked that setting m; = w9 = 7' satisfies the
first-order conditions provided that no high-risk individual changes. Ex-
pected utility then amounts to

_p1+Apéz(1—A)p’2‘K

EU =2u <y > — AP (0)E(X]|z < 0), (15)

which exceeds maximum expected utility subject to no switches by
—AF(0)E(X|z <0) > 0. O
If only low-risk individuals change the insurer, a premium scheme can
be implemented which resembles the first-best allocation. While the con-
sumption risk is entirely borne by the insurers, the expected psychic cost of
low risks is minimized. All low-risk individuals with z > 0 will change the
insurer while those with £ < 0 will stay. However, the high-risk individuals
with x > 0 will not change the insurer now. The provision transfer for

7! = m = my can then be derived from the two budget equations

nl=phK —r (16)
and

TLHAE) + (=N = [p+ AP, + (1= Npl K (17)
+rA(1 — F(z')).
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Isolating 7! and solving for r then yields

ol — P+ )\F(a7l)pl2 + (1 - )‘)Pg
. 2 L+ AF(2) 4+ (1 - ) " (18)
14 A1 — F(z'))
L+ AP () 4+ (1= N)
Py [T+ AF() + (1= N)] = [pr + AF(2)ph + (1 — N)ph]

(
= LHAP(@) + (1= N+ A1 - F(a)
— %[pé—prl-(l_)‘) [pé_ngK'

This term is negative for p; = p} while it may be positive if p; < p), holds.
The optimum transfer will be negative if aging provisions are relatively small
due to little or no age-specific increases in the illness risk. In contrast, if
there is a marked increase in the illness probability for those who remain low
risks with rising age, the provision transfer can also be positive. However, it
will always fall short of the average aging provision

mn = Wl—PlK (19>
1
= péK—g[pé—ler(l—A) [P — Pb]] K — p1 K
1
= §[pé—p1—(1—k)[pé—p3ﬂf<-

If the optimum displays the feature that high risks are among the switchers,
it is no longer possible to get rid of the consumption risk. Proposition 5
characterizes the optimum if all low risks terminate the long-term contract.

Proposition 5 In any optimum in which all low risks change the insurer
while some high risks change and some high risks stay with the old insurer,
the optimum is characterized by w' < m < 7y < 7",

Proof: See appendix. O

All low risks change the insurer if they can save contributions while the
loss in psychic cost of those being satisfied with the old insurer may be
relatively small. In such an optimum, the premium for those high risks
who switch exceeds the premium of stayers. Therefore, some individuals
do not change insurers although this would reduce their expected psychic
cost. This property of such an optimum arises because raising the provision
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transfer is partly used to increase consumption of the low-risk switchers.
For these individuals, marginal utility is already low, implying a reduced
marginal benefit of the transfer. Noting that all stayers are high risks, it is
unsurprising that the premium they have to pay exceeds the premium in the
first period.

A similar premium structure arises if we consider an optimum where some
of the low risks remain with the old insurer.

Proposition 6 In any opltimum with strictly positive fractions of switchers
and stayers of both types, the optimum is characterized by w° < my < 7.

Proof: See appendix. O

The proposition can easily be interpreted. With positive fractions of
switchers and stayers of both types and a uniform provision transfer, the
indifferent low-risk individual exhibits a smaller psychic cost than the in-
different high-risk individual. If the psychic cost of the indifferent low-risk
individual does not fall short of the mean psychic cost, too many high-risk
individuals stay with the old insurer in terms of the psychic cost. At the
same time, nobody is induced to change despite being satisfied with the
old insurer. Therefore, an efficiency gain can be achieved by increasing the
provision transfer, inducing more individuals to change the insurer. Con-
versely, if the psychic cost of the indifferent high-risk individual does not
exceed the mean psychic cost, too many low-risk individuals change the in-
surer, while nobody is induced to stay despite being dissatisfied with the old
insurer. Therefore, an efficiency gain can be achieved by reducing the pro-
vision transfer, lowering the share of switchers. The optimum balances the
distortions in such a fashion that too many low-risk individuals are induced
to change the insurer while too many high risks stick to the old insurer.

Depending on the parameters of the optimization problem, four solution
types may occur. First, it may be the case that provision transfers are set
very high in the negative range to deter any insurer change. This is an
optimum if the psychic cost does not exist. Nothing can then be gained
in terms of expected utility ex ante if people are allowed to terminate the
insurance contract. Second, the scheme may equalize premiums for low risks
where only some low risks change the insurer while all high risks stick to the
old contract. This will certainly constitute the optimum if there is indeed no
switching incentive for high risks and the share of high risks is very small.
The efficiency losses, which are given by opportunities to reduce the psychic
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cost of high risks, are negligible if the share of high risks goes to zero. Third,
if the share of low risks is very small, the optimum will be designed such
that switching high risks will lose small amounts in consumption while all
low risks will choose a new contract. Fourth, if high risks and low risks are
close to each other in terms of illness risk, the transfer will be set such that
there is a positive share of stayers and switchers of both types.

6 Conclusion

It has been shown that the first-best allocation with equalized consumption
levels across all states and periods at a minimum expected psychic cost can
be reached if risks are verifiable and no transaction cost exists. The provi-
sion transfer scheme upon insurer switches will exhibit type-specific transfers
which can well be negative for good risks. This basic message is slightly mod-
ified if a transaction cost associated with underwriting a new contract exists.
Since only a fraction of the transaction cost is taken into account in the aging
provision transfer, switching to another insurer will be accompanied by a loss
in consumption.

If risks are not verifiable for judges, only uniform provision transfers can
be used. Should individuals representing high risks be deterred from changing
their insurers, the optimum achieves a situation in which the consumption
risk is fully borne by the insurers. Again, negative provision transfers as
a feature of the optimum cannot be excluded. If high risks are among the
switchers, the optimum gives a balanced distorted incentive to terminate
the initial contract. Given the goal to minimize expected psychic cost, the
incentive is too strong for low risks and too weak for high risks.

The main insight of the study for policy-makers is that the optimum trans-
fer scheme may entail negative provision transfers even if uniform transfers
have to be applied. Should such exit premiums be not applicable in the
legal system, the current practice of a uniform zero transfer does not seem
unreasonable.

Several important issues have not been considered in the analysis. First,
having an exogenous psychic cost, the insurer’s effort to reduce this cost is
neglected. Clearly, increasing provision transfers for any group of individuals
should raise such efforts. Second, there may be more space for competition.
In particular, we may find a differentiation according to service quality and
administrative costs due to enhanced competition. Third, an impact on profit
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margins does not occur in the current framework by setting these to zero.
Fourth, we may have an asymmetric information problem with respect to
health status for older individuals. It is certainly plausible that the insured
receives more information on the evolution of his health than his insurer.
Should such an adverse selection problem arise, the tendency against positive
provision transfers will presumably become stronger.

Appendix

Derivation of first-order conditions

Notice that
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Recalling the threshold definition (2), this allows us to simplify the first-order

conditions as follows:
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Proof of Proposition 2

Notice that w9 — py K + 7% = 79 — [7* — T'] for ze {h,1}. Suppose first that
7w < 79 for z = h,l. The optimality conditions (7) and (8) will then be
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satisfied only if u/(y — 7%) > k. Since the utility function is strictly concave,
W' (y — m9) > k would hold then. Consequently, the first-order condition (6)
will be violated.

Next, consider the case 7° < my < 7 where w # 2. Let 2z = [. The
first-order condition (7) then requires u/(y — ') > k. This in turn implies
u/(y —my) > k and v/ (y — 7") > k due to the strict concavity of u. Noticing
(8), u/(y — ") > k is associated with my > 7" — T. As a consequence, the
first-order condition (6) cannot be fulfilled. An analogous argument applies
for z = h. Thus, 7' > 7 and 7" > 7 have to hold in any optimum.

Now suppose that min {7Th, 7Tl} > 79 4+ 1T 1s a property of the optimum.
The optimality conditions (7) and (8) then require v'(y — 7*) < k with
z = h,l. Due to the strict concavity of w, this implies v'(y — 73) < k. The
optimality condition (6) would be violated in this case.

Last, consider the case m9 < 1 < w9 + T < 7 where w # z. Let w = L.
The first-order condition (7) then requires u/(y—n') < k. This in turn implies
W' (y — ") < k due to the strict concavity of u. This situation contradicts
the optimality condition (8). An analogous argument applies for w = h.

Hence, 7! < 7y +T and 7" < 7wy + T have to hold in any optimum, being
equivalent to r" > pb K — 1y and r' > pl K — 7. According to (7), (8), and
(6), this requires u'(y — ') > k, v/ (y—7") > K, and v/ (y—m2) < k. Recalling
that «/(y — m1) = & has to hold due to (5), this implies 7y < 7. O

Proof of Proposition 5

Notice that ! < 7 must necessarily hold. Suppose first that 7" < .
The first-order condition (12) would then imply «'(y— 75) — k < 0 for the
situation in which all low risks and some high risks change the insurer. This
in turn yields u/(y— 7") — k < 0 and «/(y— 7') — k < 0. However, in this
situation we would have aor < 0, which contradicts the optimality condition

(13). Hence, 7" > my must be valid in any optimum of this type. Since

h
J_Mgﬂa: < 0, we must have «/(y— m3) — k > 0 according to (12). Noting
2

that «/(y— 1) — k = 0 and u is strictly concave, it follows that 7o > 7.

h
Recalling %ﬁ—l < 0, the first-order condition (13) can be satisfied only if
W' (y— 7) — k < 0 holds, implying 7; > 7. O
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Proof of Proposition 6

Notice that 7! < 7" must necessarily hold. Suppose first that 7! < 7" < m,.
The first-order condition (12) would then imply «/(y— m9) — k < 0. This
in turn yields u/(y— 7") — kK < 0 and «/(y— 7') — k < 0. However, in this
situation we would have %—% < 0, which contradicts the optimality condition
(13) . Hence, m > 79 must be valid in any optimum of this type. Should
now my < 7 < 7" hold, the optimality condition (12) would yield ' (y—
7o) — K > 0. In this event, we would arrive at u/(y— 7') — k > 0 and v/ (y—

h
™) — Kk > 0. Recalling %ﬁ—z < 0, the first-order condition (13) would be

violated. Therefore, 7y > 7! must necessarily hold in any optimum where
there are strictly positive fractions of switchers and stayers of both types. [
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