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ABSTRACT

The standard solution to adverse selection is the separating equilibrium introduced by
Rothschild and Stiglitz. Usually, the Rothschild-Stiglitz argument is developed in a
model that allows for two states of the world only. In this paper adverse selection is dis-
cussed for continuous loss distributions. This gives rise to the new problem of finding the
proper form of an insurance contract to impose partial insurance of the low risks.

This paper contributes to the discussion on optimal insurance. It analyzes two basic forms
of insurance contracts: A contract with a deductible and a contract imposing a positive
co-insurance rate. Since high risks can always self-reveal themselves as high risks and
buy the optimal insurance contract at high risks’ premiums the Pareto-superior insurance
contract is the one that leaves the low risks with higher expected utility while deterring
high risks from joining the contract that is designed for low risks. The deductible contract
turns out to be superior if premiums contain a sufficiently high loading.
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1. Introduction

Insurance economists have paid a lot of attention to adverse selection. Starting
with the seminal contribution by Rothschild and Stiglitz (1976), adverse selection
is now seen as one of the most severe problems of insurance markets under
asymmetric information, causing welfare losses or even a complete breakdown of
insurance markets. The notion of a separating equilibrium in competitive insur-
ance markets under asymmetric information, providing full insurance to the high
risks while restricting the low risks to partial insurance, is well understood. Roths-
child and Stiglitz employ the Nash equilibrium concept to get their results. Other
equilibrium concepts such as Wilson (1977) or Riley (1979) have come to differ-
ent results but have also contributed to our understanding of insurers’ behavior
and how insurers are restricted in designing policies in private insurance markets
under adverse selection. However, if there is perfect competition on the insurance

market, the analysis by Rothschild and Stiglitz is still relevant.

The Rothschild-Stiglitz argument is developed in a model that allows for two
states of the world only (namely one state of loss occurrence and one state with no
loss).! Premiums in the Rothschild-Stiglitz do not contain a loading but are actu-
arially fair. However, in the light of the vast literature about optimal insurance
tariffs for continuous loss distributions it is somewhat surprising that the literature
remains silent about the adequate form of insurance contract to enforce this sepa-
rating equilibrium if loss distributions are continuous. Therefore, this paper ana-
lyzes adverse selection if loss distributions are continuous and premiums contain a
linear loading. While the generalizations of the model’s participation constraints
and incentive-compatibility constraints to continuous distributions of losses are
straightforward, the agents are now confronted with a new decision parameter,
namely the form of contract to impose partial insurance. This is not a trivial prob-
lem. In fact, insurers have to look for the form of contract that leaves the low risks
with a level of expected utility as high as possible while discouraging high risks

from opting for the contract tailored for the low risks.



The following analysis concentrates on two basic types of contracts: Full coverage
of losses above a nonzero deductible on the one hand and co-insurance contracts,
on the other hand. This allows to contrast the design of an insurance contract
which is known to be optimal when premiums contain a linear loading (the de-
ductible contract) with another standard design of insurance contracts. Since high
risks can always opt for full coverage in the Rothschild-Stiglitz model the insur-
ance contract that leaves the low risks with higher expected utility while deterring
high risks from joining the contract that is designed for low risks is in fact Pareto-

superior.

2. The model

Let the insured population consist of two types of risks, high risks (%) and low
risks (/) . Both risk types may suffer a loss of x- L. The maximum loss is L.> The

distribution of x is described by the density functions f, (x) and f,(x). Expected

1
losses are therefore J.xL f;(x)dx for i=h,l. Low risks are assumed to be better
0

risks in the sense of first order stochastic dominance (FOSD), that is

(1) F}()?):J.fl(x)dx ZJ.fh(x)dszh(f) Vx , > for at least one x,
0 0

with F(x), i=h,l representing the cumulative density functions. As usual in
models of the Rothschild-Stiglitz type, utility functions U (U'>0, U"<0) and
initial wealth w are the same for both risks. Without any insurance, high and low

risk individuals obtain expected utility £U, , and EU,,, respectively, defined as

! Berger and Cummins (1992) are an exception in this respect. In the second part of their paper they allow
for continuous loss distributions and characterize high and low risks by mean preserving spreads. How-
ever, in such a model adverse selection problems only arise if insurers are not risk neutral.

2 The maximum amount of the loss may well be as high as the individual’s wealth. Assuming a maximum
loss therefore is not a very restrictive assumption. However, it will turn out to be extremely helpful for
comparisons of the two types of contracts.



1
2  EU, =[U(w=xL) f,(x)dx fori=h, >
0
Individuals are fully aware of their own risk type.

Insurers, on the other hand, cannot identify an individual’s risk type. Acting in a
competitive environment (and profits restricted to be non-positive) they rather
have to rely on self-selection of insured to establish a sustainable separating equi-
librium, if there is one.* An insurance contract is defined by a premium P and an
indemnity schedule /. The premiums are assumed to meet the non-profit-
constraint. While Rothschild and Stiglitz (1976) assume the premiums to be actu-
arially fair, that is they meet the expected value of the indemnity, premiums in
this paper may contain a constant loading. Rothschild and Stiglitz (1976) have
shown that under perfect competition the only possible equilibrium is a separating
one, providing at most partial coverage for the low risks. Let the two contracts
(P,1,) and (P,I,) for high and low risks be a separating equilibrium. Written
formally in the most general form, insurers have to find a pair of insurance con-
tracts that maximize the low risks’ expected utility under the following restric-
tions:
1

() EU,=[Ulw-PF (f(x)~xL+I; (xL))f,(x)dx > EU,, for i=h,]

0
Uw—= P (f,(x)) = xL + I, (xL) ), (x)dx >
(4)
Ulw= P (f,(x)) = xL+I; (xL) ), (x)dx

[SY SN S,

Condition (3) is the participation constraint stating that for both types of risk the
expected utility obtained from the insurance policy tailored for each of them must
not be lower than the expected utility from remaining uninsured. The (only bind-
ing) incentive compatibility constraint on the other hand is given by (4): High

risks must have an incentive to reveal themselves as high risks and opt for the

3 The situation of no insurance coverage is labelled by the index 1 for reasons of compatibility to the later
section: It is equivalent to a co-insurance rate or a deductible of 1.

* As in the original model by Rothschild and Stiglitz, there might be no stable separating equilibrium if the
fraction of high risks in the entire insurance population is low.
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contract tailored for them instead of enjoying the lower premiums of the low

risks’ contract.

However, until now nothing has been said about the indemnity schedule that is
appropriate to reduce low risks’ insurance coverage. In what follows we concen-
trate on two basic forms of insurance tariffs, namely contracts showing a deducti-
ble and contracts with a constant co-insurance rate. High risks can always rely on

getting their reservation level of expected utility FU from optimal insurance

,min
at high risks’ premiums by choosing their optimal co-insurance rate or deductible.
Low risks’ expected utility in equilibrium, on the other hand, is higher if one can
find the form of insurance contract that minimizes the low risks’ loss in expected
utility caused by the reduction of coverage that is necessary to push the high risks

expected utility from buying the low risks’ contract down to EU In fact, the

h,min *
better contract in this sense would be Pareto-superior. In what follows it will turn
out that the optimal form of an insurance contract highly depends on the amount
of the loading factor. However, it is useful to begin the analysis for the case of

actuarially fair premiums that do not contain a loading.

3. Actuarially fair premiums

3.1 Insurance contracts with a constant co-insurance rate

Let the insurance contract demand a co-insurance rate ¢ of every loss, so that the

coverage reduces to (1 —c¢) of every loss.” Indemnity then is simply

5) IL=(-cpL

and the actuarially fair premium is given by

©  P.= [(l—chkL fi(x)dx  fori=h,l.

Differentiating (6) w.r.t ¢ yields:

5 1In the literature it is more common to label the replacement rate ¢ and the co-insurance rate (1-c¢). The
terminology used here will make it easier to compare the results of this section with findings on contracts
of the deductible type, analyzed in section 3.2.



(7)

oP, ‘
he ij fi(x) dx for i=h,l.
oc 2o

According to (7), the reduction of the premium due to a higher co-insurance rate
is linear. If both risk types buy the contract tailored for them they obtain expected
utility of

1
®)  EU, = [Uw-P, —exL)f(x)dx for i=h,l.

x=0

Differentiating (8) w.r.t. ¢ and using (7) yields:

OEU,, | !
(9) = jU(w —ch)[— I—xLﬁ(x)dx—xL]ﬁ(x)deO

x=0

fori=h,l.

Differentiating (9) again w.r.t. ¢ yields

(10) azEU j -P —ch)( I—xLﬁ(x)dx—xLJ f(x)dx <0,

=0

which proves that EU,  is concave in c¢. At ¢ =0, (9) can be rewritten as

OEU,

c

(11)

= J- { Uw=PF,)xL f,(x)+U'(w- ,C)j-foi(x)dx}dxzo;

c=0
consequently, EU,, has a maximum c¢=0 (see Mossin 1968). Furthermore, the

function will decrease more rapidly as self-insurance rates get higher.

However, if high risks opt for the low risks’ contract (paying premium £, ) they

obtain expected utility of:

(12) EUL,, :j'U(W—P,’C—c xL)f,(x)dx.

Observe that at ¢ =0 high risks can enjoy the same expected utility as low risks
by buying the same insurance contract. Since insurers are not able to observe an
individual’s risk they cannot prevent any high risk from doing so. Consequently a
full insurance contract would result in a pooling of the risks and high risks would

obtain expected utility that is higher than the expected utility they would enjoy



with full insurance for actuarially fair premiums (EU h’c). Since insurers do not

receive premiums from the high risks that cover their expected losses, this form of
pooling risks is, of course, not sustainable. However, it is the high risks’ threat to
join the low risks’ contract that urges the insurer to offer only partial coverage for

low risks.

The obvious solution to this kind of asymmetric information problem is to offer
contracts that combine low risks’ premiums with a positive co-insurance rate to
discourage high risks from opting for the low risks’ contract and to let them buy
full coverage in exchange to high risks’ premiums. In a separating equilibrium

EUL, =EU,,. Consequently, for actuarially fair premiums the co-insurance rate

h,c
has to be high enough to push EUL, . down to EU, at ¢=0. Unfortunately, a
higher co-insurance rate reduces the low risks expected utility too. The marginal
effect of a higher co-insurance rate on low risks’ expected utility EU, . can be ob-

tained by applying (9) for i =/. Differentiating FUL, . w.r.t. ¢ on the other hand

yields:

(13) %sz'(w—Pu —ch)(—j—xL f(x) dx—ijfh(x) dx <0.
¢ 0

0

At ¢=0 (13) reads as

OEUL,,

(14)

=jU'(W—P,,c)(—j—xL £.(x) dx—xLth(x) dx <0,

so that the slope of the EUL,  -curve at ¢=0 is negative. Comparing (13) with
(9) for i =1 furthermore reveals that EUL, . has more weight on high losses and
correspondingly on higher marginal utilities than EU, . Therefore, the marginal

negative effect of a decrease of ¢ on expected utility is unambiguously stronger
for high risks holding the low risks’ policy than for low risks — irrespective of the
level of c. Since both risk types enjoy the same expected utility at ¢ =0, high
risks’ expected utility must always be lower than low risks’ expected utility if
¢ >0 and the difference between both expected utilities must increase monotoni-
cally with ¢. Expected utility as a function of the co-insurance rate ¢ for both

risks will therefore look as illustrated in figure 1.
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The difference in the effect on both risk types is stronger the more risk averse in-
dividuals are and the more weight high risks’ density function has on higher

losses compared to low risks’ density function.

Figure 1: Expected utility as a function of co-insurance rate

EUA

EU1,1

EUn,

3.2 Insurance contracts with a deductible

Now, let the insurance contract prescribe a deductible D with 0< D <1. The
variable D represents the deductible as a fraction of the maximum loss L. This
allows convenient comparisons between deductible and co-insurance contracts.
By multiplication with the maximum loss L, D can easily be translated into a
number giving the absolute deductible fixed in an insurance policy. Consequently,

indemnity payments are

0 for x<D

13 ID(X):{xL—DL forx>D’

The corresponding actuarially fair premiums for high and low risks are given by

1

(16) P.ﬂD:IL(x—D)fi(x)dx fori=h,l.

Differentiating (16) w.r.t. D yields:



(17) 82’)’3 =JD—Lﬁ(x) dx =—L(1- F(D)) for i=h,l.

The premium reduction due to reducing the level of insurance therefore is not lin-
ear any more (as it was in the case of a co-insurance contract) but is highest at low
deductibles and diminishing with higher D . If both risk types opt for the contract

tailored for them their expected utilities read as:

(18) EU,, = TU(W—PLD—xL)f[(x)dx+U(w—Pl.,D—D-L)- [ fixydx

x=0
fori=h,l.
In analogy to the previous section, differentiating (18) w.r.t. D and using (17)

proves that under actuarially fair premiums both risk types would prefer a de-

ductible of zero that is for full insurance coverage:

GZ;(Z]),-,D :xJ:OU'(w—PLD —xL)[— V _jD— Lf(x) dx] £(x)dx +
(19) 1 : 1 fori=h,l.
U'(W—Pi’d —DL)-(— J-—Lfl.(x) dx—LJ J.fl.(x) dx

Condition (19) is zero at D=0 and D =1 only. To see if we can expect a maxi-
mum at one of these two extreme points it is necessary to differentiate (19) once

more w.r.t. D .This yieldsat D=0

00) Tl = [U e B £ de U~ B )L0) [ /=0
8D D=0 x=0 , , x=0

andat D=1:

21) 0 fDU;’D = ( j— U'(w—=xL)f,(x)dx + U'(w—L)] L (1)>0.

Consequently, there is a minimum at D =1. Since there are no other extreme

points, we have a corner solution for the maximum of EU, ,at D=0.

If, however, high risks opt for the low risks’ contract they obtain expected utility

of



22) EUL,,= j P, — xL)f,(x)dx + J.U »—DL)f,(x)dx.

x=D
Again, at D =0 the high risks can enjoy the same expected utility as the low risks

simply by buying the same insurance contract.

The marginal effect of an increasing deductible on EU, ;, can be obtained by ap-

plying (15) and (19) for i =/ . Rewriting yields:

1

—P,—xL+ 1D(x))(— [-1£(x) de fi(x)dx+

D

OEU,, _ jU
oD 1

[U o= Py~ DL)- (-L)f ) d

D

(23)
= L(1= F(D)[U'(w=B,, = xL+ 1, (x))f; (x) dx -

L(1- F(D)W'(w=F,, - DL)
The effect of a higher deductible on high risks opting for the low risks’ contract

on the other hand can be obtained by differentiating (22) w.r.t. D and applying

the same transformations:

GE% =[U =P, -l +1D<x>)(— [ -1 dxjfh(x) dx+

0

(24) JUbv=P = DL)-(-L)f, (x)dx

= (l—F(D)jU’ — Py = XL+ 1,(x))f; (x)dx —

L1~ W (-, D)
Note that both, (23) and (24) have extreme points at D=0 and D =1 only. Fur-

thermore, differentiating (24) again w.r.t D gives

o’ EULh »

(25) j "(w=xL)f,(x)dx-Lf,(1) + U'(w—=L)Lf, (1)> 0,

because if f,(1)> f,(1), the low risks’ loss distribution would not dominate the
high risks’ loss distribution in the sense of FOSD. Therefore EUL, ;, has a mini-

mum at D =1, so that we have a corner maximum at D =0.



Since both risk types’ expected utilities have a maximum at D =0 they must de-

crease at all 0<D<l. Therefore, for D>0, 0EU,,/0D<0 and
OEUL, ,/0D <0, with a minimum somewhere between zero and one. Expected

utility as a function of the deductible D for both risks therefore is first concave

and then convex as D increases.

Concentrating on the last transformations of equations (23) and (24) it is clear that
their second terms must dominate the first terms, which restrain the negative mar-
ginal effect of an increasing D on expected utility. By assumption, f,(x) in (23)
has less weight on higher losses and therefore on higher marginal utilities than
/,(x) in (24), so that the integral in (24) exceeds its counterpart in (23) for risk
averse individuals. The effect on the integral is the stronger the more weight the
high risks’ density function has on high losses compared to the low risks’ density

function. Furthermore, differences between both integrals are greater the more

risk adverse individuals are.

Having a closer look at the second terms one finds that the marginal negative ef-
fect of a higher deductible for a certain D, 0<D<I1, is the stronger for high

risks relative to low risks the more the values of the distribution functions F, (D)
and F,(D), F,(D)=F,(D), differ at this D. Low and high risks’ expected utili-

ties as functions of the deductible D therefore highly depend on the loss distribu-
tion functions. They differ more distinctive for small losses and small deductibles

if low risks‘ loss distribution function has not too much weight on low losses.

To illustrate, figure 2 sketches high and low risks’ expected utility as function of

D.
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Figure 2: Expected utility as a function of deductible

et

EU,;

EUp,

3.3 Which type of insurance policy is the better one under adverse selection if
premiums are actuarially fair?

The analysis in sections 2.1 and 2.2 has shown that expected utility as a function
of the co-insurance rate ¢ is strictly concave for both risks. Expected utility as a
function of a deductible D for both risks, on the other hand, is first concave and
then convex as D increases. From this follows that the appropriate co-insurance
rate to push high risks’ expected utility from buying the low risks’ contract down

to EU is always higher than the deductible (defined as proportion of the

h,min
maximal loss L) that leaves the high risks at the same level of expected utility, as

illustrated in figure 3.
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Figure 3: Comparing deductible and co-insurance

>

c,D

However, to find the Pareto-superior insurance contract one has to compare the
levels of expected utility low risks can reach in both insurance schedules when

pushing high risks’ expected utility down to EU the level of expected utility

h,min *
high risks get from buying full insurance at high risks’ premiums. Note that

EU itself depends on the differences between high and low risks’ loss distri-

h,min
butions: The more alike both distributions are the less high and low risks’ premi-

ums differ and the higher is EU

h,min *

Unfortunately, it turns out that neither form of schedule is the best in all situa-
tions. Whether low risks prefer a deductible to a co-insurance rate highly depends

on the distribution functions ( F,(x) and F,(x)) and the level of expected utility

high risks can obtain from full insurance at high risks’ premiums, EU E.g., if

h,min *
differences between both risks’ loss distribution functions are not very large (and

therefore EU is relatively high) and F,(x)has not too much weight on small

h,min
losses, a deductible may be the low risks’ first choice of insurance contract. If, on
the other hand, low risks’ loss distribution function has almost all weight on small

losses, a co-insurance rate is more likely to be optimal.

12



4. Premiums containing a loading

The somewhat negative result obtained in section 3 changes if we allow premiums
to contain a loading. More specifically, assume premiums to be actuarially fair
times a constant loading of 1+« , with x representing the loading factor. Under
symmetric information the optimal insurance contract would now be a contract
with a deductible as has been shown by Arrow (1971) and others.® However, as
will be shown below, this result holds unambiguously under adverse selection

only if the loading factor exceeds a minimum amount up to a certain point.

4.1 Insurance contracts with a constant co-insurance rate

As in section 3.1 premiums depend on the co-insurance rate ¢, but now addition-
ally contain the loading (1+x):

(26) P, =(1+x)

X

(1—c)xL f,(x) dx for i=h,l.

0

.

|| C——y—

From differentiating (26) w.r.t. ¢ it is clear, that premiums still depend on ¢ in a
linear way:
1

(27) o =—(1+x) j xL f.(x)dx fori=h,l.
oc

x=0

Since individuals’ utility function does not change, it is easy to obtain the in-
sured’s expected utility by inserting (27) into (8). Differentiating this new func-

tion w.r.t. ¢ yields

1

U'(w-P,—c xL)((l ) [ XL f,(x) dx - xLJ £(x) dx

0 x=0

fori=h,1,

(28)

OEU,, |
oc _'[

which is greater than zero at ¢ =0. Consequently, under symmetric information
every insured gets a higher expected utility by deciding for a positive co-
insurance rate rather than a full insurance contract. It is interesting to observe that

(28) can even be positive at ¢ =1 if « is sufficiently high, indicating a corner so-

6 See e.g. Raviv 1979 or Gollier and Schlesinger (1996).
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lution at ¢=1, since EU, is concave in ¢ as can be shown by differentiating

(28) again w.r.t. c:

O’EU. | 1 ’
e .[U"(W_PLC_CXL)((I*‘K)J.XL S (%) dx—xL] S (x) dx

29
29—z -

fori=nh,l.

For the case of asymmetric information this also implies that the high risks’ reser-
vation level of expected utility by revealing themselves as high risks and accept-
ing the higher premiums is not the one they obtain at ¢ =0, but the level they ob-

tain at their optimal (positive) level of c.

Unfortunately, without further assumptions on the utility function and the loss dis-
tributions no further statements about the optimal level of ¢ for high and low
risks can be made. Under symmetric information the optimal amount of ¢ for high
risks can well be higher or lower than the optimal amount of ¢ for low risks. The
optimal level of co-insurance does not even have to increase monotonically with a
higher loading factor x.” However, as noted before, there is a level of « that in-
duces individuals to buy no insurance coverage. Furthermore, since an increase of
¢ reduces the transfers high risks receive from the low risks in form of subsidized
premiums, low risks can always push the high risks down to their reservation
level of expected utility by choosing an adequate level of ¢, which might be

c=1.

Let x, be the minimum value of x that leads the low risks to choose the corner

solution at ¢ =1, which means no insurance protection at all. High risks who buy
the insurance contract tailored for the low risks, on the other hand, could still opt

for partial insurance (0 <c< 1) at a loading of 1+ x_, in particular as long as their
premiums are subsidized by the low risks. Consequently, x, is the critical value

for a separating equilibrium in a co-insurance contract that allows the low risks to

obtain at least partial insurance protection. If x >, low risks opt out and do not

7 On the one hand, an increase of the loading factor makes insurance coverage more expensive. On the other
hand it reduces the insured’s wealth and thereby increases their risk aversion if utility functions show de-
creasing absolute rate of risk aversion (DARA). See Eeckhoudt and Gollier (1995, chapter 10) for this ar-
gument.

14



buy any insurance, irrespective of the existence of high risks and informational

asymmetries. Insurers, on the other hand, then can be sure that their insured are

high risks and adjust their premium and the co-insurance rate appropriately.

4.2 Insurance contracts with a deductible

By introducing a constant loading the premium function (16) changes to

(30) P,=(+x) jL(x—D)ﬁ(x) dx for i=h,l.

x=D

Inserting the new premium function into the expected utility function (17) and

differentiating w.r.t. D gives

TU’(W_PIQD —xL)(1+K)-fi(x) dx +

OEU,, |
oD

(1)

fori=h,l.

U'w-p, —DL)-((] +x) j £(x) dx—l]

L j[fl(x) dx

Note that the loading changes one of the extreme points of (19): While (19) and

OEU,
(31) both have extreme points at D =1, it is true that# >0 at D=0 for any

positive x . As expected, full insurance coverage is not optimal any more when

premiums are not actuarially fair. However, from the FOC (31) it is not clear if

there are any other extreme point between D =0 and D =1 and if these extreme

points are maxima. To tackle these questions, (31) is differentiated once more

w.rt. D:
TU’(W—BD —xL)-(l + &) fi(x)dx —
O°EU, , |l ’
—C 1 (- LA(D))
U'(w- P, - DL)- [— (1+5) [ fi(x)dx + 1]
(32) + TU”(W —P,—xL)-(1+x) -(— L j fi(x)dxj fi(x)dx

1

+U"(w=-P,, - DL)- (—(1 +x) [~ Lfi(x)dx —Lj : j £.(x)dx

x=D

15



fori=1nh.

As has already been noted by Mossin (1968), (32) is negative, if the first deriva-
tive (31) is positive or zero.® Consequently, depending on the amount of the load-

ing factor x, EU,, has a maximum at some D between D=0 and D=1 or

increases monotonically within this range, in which case it is maximized at the
corner solution D =1. Call the loading factor at which the low risks do not buy a

deductible contract any more x,.

Again, high risks’ reservation level of expected utility they can get from accepting
the higher premiums is not the one they obtain at D =0, but the one they obtain
at their optimal (positive) level of D . Moreover, the optimal level of D does not
necessarily increase with x.” However, it remains true that low risks can always
push the high risks down to their reservation level of expected utility by increas-
ing D and thereby reducing their transfers to the high risks. High risks could still
wish to buy the low risks’ deductible contract at a loading factor of x >x,, in
which case insurers can be sure about their insured’s type and adjust the premi-

ums and the deductible appropriately.

4.3 Which type of insurance policy is the better one under adverse selection if
premiums include a loading?

The results derived in section 4 so far do not look encouraging: For any loading
factor x below x, or k, , the amounts of loading that induce low risks to buy no
insurance if the insurance contract is of the co-insurance of deductible type, re-
spectively, no general conclusions about the superiority or inferiority of either
type of contract can be derived. Loading factors above x, or x, , on the other

hand, lead the low risks to abstain from buying a positive amount of insurance in

at least on of the two contracts.

However, one standard result from the literature on optimal insurance policies is

that an insurance contract prescribing a deductible is superior to other designs of

8 The first derivative is zero or positive iff the terms in parentheses of (30) or (31) are zero or positive. In
(31) these terms are multiplied by a negative term while the other terms in (31) are always negative.

° Footnote 7 applies.
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insurance contracts when the loading is linear. This includes that x, >« , be-

cause otherwise there would be an amount of loading leading to partial insurance
in a co-insurance contract and to no insurance in a deductible contract. Due to risk
averseness of the individuals this would contradict the claim that the deductible

contract is the optimal design of an insurance contract.

Consequently, we have to distinguish between three levels of the loading: If the

loading factor is 0 < x < k., the results of section 3 apply and it is not possible to

derive any general conclusions about the superiority or inferiority of either type of

contract without additional information about the loss distributions. If ¥, <x <«

the deductible contract (weakly) dominates the co-insurance contract, since the
former might allow the low risks to get at least a partial insurance in a separating
equilibrium while the latter leaves the low risks with no insurance protection at

all. If, finally, K, <« low risks will not buy any positive amount of insurance. In

this situation, any individual that buys insurance protection can be assumed to be
of the high-risk type; the problem of asymmetric information ceases and the mar-
ket equilibrium is efficient. Of course, the loading can be so high that even high
risks abstain from buying insurance protection, in which case the insurance mar-

ket (efficiently) breaks down completely.

5. Conclusion

Generalizing the Rothschild-Stiglitz model by allowing for continuous distribu-
tions of losses does not change its principal result: The only possible sustainable
equilibrium is a separating contract. High risks get full insurance while low risks
are restricted to partial coverage to discourage high risks from buying the low
risks’ contract. However, the new question arising is, which kind of insurance
contract is desirable to impose partial coverage: a contract showing a deductible
or a contract with a constant co-insurance rate. The analysis has shown that both
forms of contract may be favourable under certain circumstances, highly depend-
ing on the premiums’ loading factor. If the loading factor is zero or sufficiently
small, no general statement about the Pareto-superiority of either of the two forms
of insurance contracts can be made without further information about both risks’

loss distributions. A co-insurance contract, which is inferior under symmetric in-
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formation and a linear loading might dominate a deductible contract. For higher
but not too high loading factors, however, the deductible contract is unambigu-
ously Pareto-superior since low risks would give up insurance protection com-
pletely if provided by a co-insurance contract. Finally, for extremely high co-
insurance rates, both risk types do not buy insurance protection any more and the

insurance market breaks down completely.

18



References

Arrow, Kenneth J., 1971: Essays in the Theory of Risk Bearing, Chicago: Mark-

ham.

Berger, Lawrence A. and Cummins, J. David, 1992: “Adverse Selection and Equi-
librium in Liability Insurance Markets”, Journal of Risk and Uncertainty 5: 273-

288.

Eeckhoudt, Louis and Gollier, Christian, 1995: Risk. Evaluation, Management
and Sharing, New York etc.: Harvester Wheatsheaf.

Gollier, Christian and Schlesinger, Harris, 1996: “Arrow’s Theorem on the Opti-
mality of Deductibles: A Stochastic Dominance Approach”, Economic Theory 7:
359-363.

Mossin, Jan, 1968: “Aspects of Rational Insurance Purchasing”, Journal of Politi-

cal Economy 76: 553-568.

Raviv, Artur, 1979: “The Design of an Optimal Insurance Policy”, American Eco-

nomic Review 69: 84-96.
Riley, John G., 1979: “Informational Equilibrium”, Econometrica 47: 331-359.

Rothschild, Michael and Stiglitz, Joseph E., 1976: “Equilibrium in Competitive
Insurance Markets: An Essay on the Economics of Imperfect Information”, Quar-

terly Journal of Economics 90: 629-650.

Wilson, C.A., 1977: “A Model of Insurance Markets with Incomplete Informa-
tion”, Journal of Economic Theory 16: 167-207.

19



Working Papers of the Socioeconomic Institute at the University of Zurich

The Working Papers of the Socioeconomic Institute can be downloaded from
http://www.soi.unizh.ch/research/wp/index2.html

0401 Deductible or Co-Insurance: Which is the Better Insurance Contract under
Adverse Selection?
Michael Breuer, February 2004, 18 p.

0314 How Did the German Health Care Reform of 1997 Change the Distribution of
the Demand for Health Services?
Rainer Winkelmann, December 2003, 20 p.

0313 Validity of Discrete-Choice Experiments — Evidence for Health Risk Reduction
Harry Telser and Peter Zweifel, October 2003, 18 p.

0312 Parental Separation and Well-Being of Youths
Rainer Winkelmann, October 2003, 20 p.

0311 Re-evaluating an Evaluation Study: The Case of the German Health Care
Reform of 1997
Rainer Winkelmann, October 2003, 23 p.

0310 Downstream Investment in Oligopoly
Stefan Buehler and Armin Schmutzler, September 2003, 33 p.

0309 Earning Differentials between German and French Speakers in Switzerland
Alejandra Cattaneo and Rainer Winkelmann, September 2003, 27 p.

0308 Training Intensity and First Labor Market Outcomes of Apprenticeship Gradu-
ates
Rob Euwals and Rainer Winkelmann, September 2003, 25 p.

0307 Co-payments for prescription drugs and the demand for doctor visits — Evi-

dence from a natural experiment
Rainer Winkelmann, September 2003, 22 p.

0306 Who Integrates?
Stefan Buehler and Armin Schmutzler, August 2003, 32 p.
0305 Strategic Outsourcing Revisited
Stefan Buehler and Justus Haucap, July 2003, 22 p.
0304 What does it take to sell Environmental Policy? An Empirical Analysis for
Switzerland
Daniel Halbheer, Sarah Niggli and Armin Schmutzler, 2003, 30 p.
0303 Mobile Number Portability
Stefan Buehler and Justus Haucap, 2003, 12 p.
0302 Multiple Losses, Ex-Ante Moral Hazard, and the Non-Optimality of the Stan-

dard Insurance Contract
Michael Breuer, 2003, 18 p.

0301 Lobbying against Environmental Regulation vs. Lobbying for Loopholes
Andreas Polk and Armin Schmutzler, 2003, 37 p.

0214 A Product Market Theory of Worker Training
Hans Gersbach and Armin Schmutzler, 2002, 34 p.

0213 Weddings with Uncertain Prospects — Mergers under Asymmetric Information
Thomas Borek, Stefan Buehler and Armin Schmutzler, 2002, 37 p.

0212 Estimating Vertical Foreclosure in U.S. Gasoline Supply
Zava Aydemir and Stefan Buehler, 2002, 42 p.

0211 How much Internalization of Nuclear RiskThrough Liability Insurance?

Yves Schneider and Peter Zweifel, 2002, 18 p.



0210

0209

0208

0207

0206
0205
0204
0203

0202

0201

Health Care Reform and the Number of Doctor Visits ? An Econometric
Analysis

Rainer Winkelmann, 2002, 32p.

Infrastructure Quality in Deregulated Industries: Is there an Underinvestment
Problem?

Stefan Buehler, Armin Schmutzler and Men-Andri Benz, 2002, 24 p.
Acquisitions versus Entry: The Evolution of Concentration

Zava Aydemir and Armin Schmutzler, 2002, 35 p.

Subjektive Daten in der empirischen Wirtschaftsforschung: Probleme und
Perspektiven.

Rainer Winkelmann, 2002, 25 p.

How Special Interests Shape Policy - A Survey

Andreas Polk, 2002, 63 p.

Lobbying Activities of Multinational Firms

Andreas Polk, 2002, 32 p.

Subjective Well-being and the Family

Rainer Winkelmann, 2002, 18 p.

Work and health in Switzerland: Immigrants and Natives

Rainer Winkelmann, 2002, 27 p.

Why do firms recruit internationally? Results from the IZA International Em-
ployer Survey 2000

Rainer Winkelmann, 2002, 25 p.

Multilateral Agreement On Investments (MAI) - A Critical Assessment From
An Industrial Economics Point Of View

Andreas Polk, 2002, 25 p.



	Introduction
	The model
	Actuarially fair premiums
	Insurance contracts with a constant co-insurance rate
	Insurance contracts with a deductible
	Which type of insurance policy is the better one under adverse selection if premiums are actuarially fair?

	Premiums containing a loading
	Insurance contracts with a constant co-insurance rate
	Insurance contracts with a deductible
	Which type of insurance policy is the better one under adverse selection if premiums include a loading?

	Conclusion

