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The paper provides a systemalic analysis of various types of behaviour changes induced by
insurance, which all tend to increase the insured losses. The welfare implications of these
changes as well as the means to improve the working of insurance markets are studied.

1. Introduction

The task of this paper is to examine whether insurance markets can be
expected to work efficiently and, if necessary, how they could be improved.
Our analysis concentrates on the role of the insured parties who are assumed
to choose among insurance contracts offered to them by the company and,
simultaneously, among activities which enable them to change the loss
distributions which the company would bear, at least to some extent, It can
often be observed that these activities are selected in such a way that after
buying insurance, losses tend to be higher than before. We shall study
systematically four important mechanisms for this phenomenon (sections
223,224, 3 and 4) and attempt to evaluate them from the welfare point of
view. Surprisingly enough, the analysis will show that it is not always true
that the insurance induced increase in losses indicates misallocation, as one
could suppose at first glance and as it is suggested by the term ‘moral
hazard’ which is sometimes used in this connection,

2. The welfare gain from insurance under alternative rating systems

It is an old argument of insurance theory whether the companies should
follow an equivalence or community rating scheme. In this section we shall

*The paper has been developed from an earlier version published by the author in German:
Sinn (1977). Permission of the editor is acknowledged.
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point out which allocation will result on the insurance market under both
alternatives.!

2.1. The risk theoretic model

Since we concentrate on the part of the insured, we refer to a very simple
model of the insurer: The company is risk neutral and receives a premium
which is just enough to cover the estimated mathematical expectation of
claims and proportional costs, since there is competition or a government
supervision of the market. This assures that the company is indifferent
towards activities of an insured person, such that we can state an increase in
welfare whenever the latter can be made better off.

Each insured is globally risk averse and trys to maximize expected utility
of period income Y. For an opportunity set of probability distributions which

all belong to a linear class,” this means that his goal can also be expressed
3.4
as”

max Uy, o),

ou au

sl i
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doly| >0 if >0,
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El-r'r_i,:,}O’ (1)

with
pu=u(Y) and o=q(Y).

Without insurance the decision maker, i.e., the potential customer, is faced
with a subjective probability distribution of the type

Y=b—-C, C=0, (2)

‘_We‘dc however not discuss the problem of adverse selection which arises under community
rating il the companies require different tariffs. For this problem, see eg. Giirtler (1936), Pauly
*(1974) and Rothschild-Stiglitz (1976),
_’5 linear distribution class is defined such that all its members have the same standard
dlgtrlb_ution Z=[Y—p(Y)])fa(Y) from which they can, figuratively speaking, be derived if one
shifts it by the amount p(Y) and stretches it by the amount o(¥) (cf. fn. 3).

" n 12
3;¢(Y)=Z.Pu'. and a{}’)={z p,[y,—,u{Y]]’} , where y,,...y, are the variates of the

i=1 I=1
random variable ¥, and p,,...p, the corresponding probabilities. Note that wla+b¥Y)=a
+bu(Y) and ala+bY)=|bla(¥).
“Sec Tobin (1958) and e.g. Schneeweil (1967, pp. 126-128),
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where b denotes his normal income and C his stochastic loss distribution.
The normal income is the income net of all loss prevention costs if the
decision maker is lucky enough to avoid any loss. The losses are in principle
monetary, but we can also include non-monetary losses if we define C, such
that it denotes the amounts of money which, if provided unconditionally, are
sufficient to compensate the decision maker for the damages in question. We
exclude the possibility of a default risk, such that without insurance the
decision maker has to bear all losses himself.®

In general we cannot assume that the decision maker is faced with a given
distribution of Y. Instead he will normally be able to manipulate both, b and
C. Even if, in this section, we disregard the possibility of wilful damage, there
remain such possibilities as to install burglar alarms and sprinklers, to built-
in fire- and theftproof safes, to utilize fireproof building materials, to
substitute dangerous production techniques by others with a higher degree of
safety, to diminish danger by better controls, etc. Common to all these
activities is the fact that they reduce the possible losses, C, but also bring
about an increase of prevention costs in a broader sense, i.e., diminish b.

We consider two types of offers the insurance company makes to his
customer: First, an ‘all or nothing' offer, where he can either buy full
coverage insurance for a given premium or stay uninsured.® Second, an offer
where he can also choose arbitrary degrees of coverage (8) between these
extremes.” Then, in general, the decision maker’s probability distribution is
given by

0=0,1,or

0=0<1, (3)

Y=b—C+0{C—mp*[u(C)]}, =zl

where 7 denotes the premium loading required and p* the expected loss as
estimated by the company. With p*=p*[u(C)] we allow for the possibility
that there is a functional relationship between the expectation of the
company and that of the insured. For the time being it is assumed that the
monetary compensation from the company, 6C, is provided regardless for
what ‘purpose the insured utilizes it. This assumption will be abandoned in
section 4.

In order to assure that all obtainable distributions of Y belong to the same
linear class, we assume that C=1Z. where Z. denotes an arbitrary basic

SAccording to this assumption we can only allow for liability risks small enough to prevent
the insured's wealth from becoming negative,

SInsurance under this kind of offer was first studied by Barrois (1834) on the basis of the
expected utility criterion. See Rothschild-Stiglitz (1976) for a theoretical explanation of the great
practical relevance of this offer. . k

"For the case of a given risk this kind of offer was first analysed by Mossin (1968).
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distribution and 1 is the parameter under control.® This assumption allows
us to refer to the p, ¢ criterion introduced above. If we characterize the loss
prevention policy of the decision maker by the parameters

M =pb—C)=b—pu(C), (4)
and

ay=ab—C)=c(C), (5)
and if we note [urther that

HC)=kay, (6)
where

k=p(C)o(C)=pu(Zc)/o(Zc)=const.,
then the mean of the probability distribution characterized in (3) is

1= g +0Lkapy —mp*(kay )], 7)

and the standard deviation is
oc=(1-0)o,,. (8)

The decision maker’s task is to manipulate these parameters via i, oy
and 6 such that U(y,0) is maximal. Fortunately this work can be simplified
somewhat, as [cf. (1)] he will for any given o, and @ trivially choose the
highest possible value for . Since this value, call it fi,,, is a function of Ty
alone, we can substitute

e =pe(Ta) 9)

as a functional description of the efficiency frontier within (7), and the
parameters under control reduce to 0 and oy. For simplicity’s sake we
assume iy (o) to be twice differentiable in the relevant range with fij(a,,)
<0.

For a graphical illustration of the decision problem, see fig. 1. There the
shaded area represents the original opportunity set (M) of loss prevention

“If all probability distributions Y belong to the same linear class, Z=[Y —u(Y)]/a(Y) should
be independent of b, 4, and 0, This is indeed the case since inserting (3) gives Z=
—[Zc—plZc)}ja(Ze),
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Fig. 1. The opportunity locus of the insurance customer.

. policies, which are each characterized by particular values of p,, and a,,. For

each point of the opportunity set, there exists what we call an insurance line
connecting this point with the ordinate. The insurance line is tl.le locus of
points representing those probability distributions of income which can be
obtained by alternative degrees of insurance coverage, given the ’Ioss pre-
vention policy. However, whereas the whole length of a particular insurance
line is relevant if the company allows for 0=<0<1, the decision maker can
only reach its two ends if the company offers 8=0,1. From (7) and (8) the
explicit equation for the insurance line is

*(kay)
.u=,uM+ko‘M-—fs;z*[kch}+ﬂ'k(n%—M——l). (10)
M

The line will normally have a positive slope since k>0, =1, ifmd ur=kaoy,
=u(C) if the company estimates the same expected loss as the insured does.
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Including the insurance company’s offer, the whole opportunity set available
to the decision maker consists of the shaded area and the admissible parts of
all insurance lines belonging to the points within this area.

It will be of great help if we try to obtain a plastic impression of the shape
of the probability distributions within the opportunity set. Note that for a
linear distribution class the distance between the mean and any characteristic
distribution parameters like e.g. the mode, the percentiles, or the boundaries
are proportional to the standard deviation. Thus the shape of the probability
distribution represented by a point in the u,o diagram can be derived,
figuratively speaking, by projecting the common standard distribution rect-
angularly towards the ordinate with the point in question as the projection
centre. This is illustrated for points P and X in fig. 1. The upper rays
represent the upper boundaries or normal incomes, bp and by, of the
corresponding probability distributions. Since it follows from (4) and (6) that

Hy=b—kay, (11)

these rays have the slope ~k. Analogously the lower rays characterize the
lower boundaries of the probability distributions in question.

According to (9) we know already that only the upper boundary of the
original opportunity set (shaded area) is efficient.” Let us compare all the
probability distributions which are represented by the points on this efficien-
cy frontier. Obviously the points to the left of point P, which is characterized
by J'(op)=—k, such that an upper ray is there tangent to the opportunity
set, show those probability distributions to which we referred in the above
examples:'® A reduction of ¢, =0(C), which, according to (6), implies a
proportional reduction of pu(C), has to be ‘paid’ by a reduction of normal
income, b, due to the costs of loss protection. However, at point P normal
income is maximal indicating that prevention costs are zero. To the right of
P it would even be necessary for the decision maker to bear costs, i.e., to

accept a lower b, if he tried to enlarge the loss distribution above its ‘natural
shape’,

2.2, The results

Having illustrated the nature of the decision problem so far, we are now
prepared to study the decision maker’s behaviour under alternative assum-

This can be verified by aid of the insurance line eq, (10), since for a given @y it is obviously
optimal to choose the highest possible ling, i.e., the line where Jty is maximal,

'*We should not be surprised that points right to P and points below the efficiency frontier
cannot be abserved in reality, for, as will be shown below, all these possibilities are excluded if
people behave in accordance with our model.
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ptions concerning his opportunity set. To summarize the previous discussion,
his task is

max U(.ul J)s

(8,a,,)
W= fi(op )+ 0Lkoy — mp*(koy )],
o= (1-0)oy. (12)

; @ 5 i
Bearing in mind eq. (6), we obtain for the case of interior maxima'! from
U Jéoy =0,

ap* dpe
T = he] 0] iy (13)
Hae(on) ﬂfc(nap(c) 1) 3o, 1=9
and from U /a0 =0,
o\ dm (14)
k(nu(C) l)-ng.

The behavioural implications of these conditions will now be discussed.

2.2.1. Loss prevention without insurance

If 0=0 then (14) is irrelevant and according to (13), the decision maker
chooses a loss prevention policy such that

d
Bieloy) =5 - (15)

o
This is illustrated in fig. 2, where an indifference curve as char_acterized by (1)
is tangent to the original opportunity locus M at point S. 'Slnce dy{da|uép
for ¢>0 the solution indicates that the decision maker will always exhibit

some loss prevention activities. Moreover, he will even extend these activities
up to a point, where the expected income is less than maximal.

2.2.2. The welfare gain from insurance under given risks

Suppose now that the decision maker has the possibility to buy i.nsurancc.
If he did not change his loss prevention policy, then in fig. 2 the insurance

'"Note that 8*U/éf* <0 is always true, and EIU/é?of{{O’is true if {sz'ﬁzy*/c";tl[fjbvﬂ"—
(1—0)-d*u/da?|y;. We assume the latter, which is e.g. the case if g*[u(C)] is linear.
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Fig. 2. The wellare gain under ideal insurance.

line _SE would be relevant for him. Thus, in the case of an ‘all or nothing’
offer he would buy full coverage insurance if Q is above R, where the
indifference curve passing through S originates from the ordinate. Since the
slope of the indifference curves is, except at the ordinate, everywhere positive
this is always the case if the company requires a unitary premium loading
factor m, such that according to (10) the insurance line is horizontal.
However, even if there are managing costs of the company, such that n>1

assures a positive slope of the insurance line, the decision maker would still

buy insurance if the costs were not too high.

If variable degrees of coverage are allowed and consequently the whole
range of the insurance line is feasible for the decision maker, then of course
he cannot be worse off. In the case m=1 he cannot improve his situation,
~ince then (14) requires dy/de|y; =0 which implies, according to (1) and (8),
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that @=0. But, however, if #>1 he can clearly become bet
a degree of coverage between zero and unity as illustrated
2.

ter off by choosing
by point ¥ in fig.

Thus, remembering that by assumption the company is indifferent lowards
all that the insured person does, there is no doubt that insurance will bring
about a welfare gain in the sense of the Pareto criterion, if the insured
maintains his loss prevention policy without change, However, a quick look
at (13) informs us that he will never behave in this way.

2.2.3. The loss prevention policy under equivalence rating

How the decision maker changes his loss prevention policy if he buys
insurance depends on how the premium he has to pay varies with a change
in his behaviour, i.e., in other words on how the expecled loss, as estimated
by the company, depends on the insured person’s expectation. In this
paragraph we assume

wr=p(C). (16)

This implies that both parties have the same information about the loss
probability distribution and that moreover the company follows an equival-
ence rating scheme. The latter seems to be the case for many private
insurance companies, but public insurance organizations often follow the
solidarity principle, which is a striking contrast to equivalence rating.

The condition for an optimal loss prevention policy is (13). If the decision
maker buys full coverage insurance either because the company makes an ‘all
or nothing’ offer or because the premium is low enough such that the
customer comes to this decision deliberately, then (13) becomes

Har(ay) = k(n—1). (17)

If the decision maker chooses partial coverage, then not only (13) but also
(14) must be satisfied. However, since p*/u(C)=du*/ou(C)=1 substitution of
(13) into (14) gives again eq. (17). Thus the optimal loss prevention policy is
independent of the particular kind of insurance contract." _

The condition (17) can easily be understood if we note that according to
(10) and (6) all feasible insurance lines have, independently of ay, the slope
Je(m—1). So it is obvious that the decision maker chooses the highest possible
insurance line, which is tangent to the original opportunity locus where (17)
is satisfied. In fig. 2 the point of tangency is G.

"?Moreover it is interesting to note that the loss prevention policy is also indcpend_eql of the
particular shape of the decision maker’s indiflerence curves. This result reminds of Tobin’s [Izjsl
separation theorem for portfolio theory, CI. also Ehrlich-Becker (1972, pp. 636 [.) who reached a
similar conclusion for the insurance market in a different risk theoretic framework.
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’ It is important to note that G is always right of S, representing the pre-
msurance loss prevention activity, if insurance is purchased. The reason for
this is that whenever the slope of the insurance line is equal to or greater
tha1’1‘the slope of the efficiency frontier at point S, the decision maker’s
position deteriorates in comparison to § if he buys insurance. Thus under
equivalence rating insurance induces a reduction of the loss prevention
zlefforts. This clearly renders the decision maker better off, which is illustrated
in fig. 2 where points I and T are on higher indifference curves than Qorl,
respectively,

_Thc_ismsurance induced reduction of the customer’s loss prevention acti-
vities is sometimes associated with the term ‘moral hazard’. However this
term is misleading in the case at hand. Not because the behaviour is only
rational from the standpoint of the insured,'? but it is even desirable from
the welfare aspect: there is indeed no allocation which could further improve
the decision maker’s situation, provided that the company is merely com-
pensat:ad for its costs and that the type of insurance contract is given.'* The
result is very plausible, for it doesn’t make any sense at all to bear excessive
costs of loss prevention activities if there is ultimately a cheaper way of
cancelling out risks by consolidation in insurance companies.'®
~ We can easily find many examples for the prosperous allocation effects of
Insurance. One very striking example could already be seen in the develop-
ment 0}' insurance in ancient Venice: A Venetian merchant who sent a ship
to foreign harbours was engaged in a risky business, since it often occurred
that he lost the ship and its goods. Thus for a long time the profession did
not attract many, and the journeys went no further than neighbouring coasts.
But at some point it proved to be advantageous to shift the burden of risk to
the shoulders of speculators, to whom it was possible to consolidate risks
b‘ecause of their multiple engagements. This increased the Venetian society’s
risk bearing capacity to such an extent that business men ventured even to

the most distant coasts and the Venetian merchant fleet soon dominated the
Mediterranean.

“ICI'. the discussion between Pauly (1968) and Arrow (1970, pp. 220-222) about moral hazard
and individual rationality.
"I we allow for other types of contracts so th i i
: ; S at eg. the insured can choose an optimal
deductable, then the allocation could possibly be further improved. Cf, Arrow (1970 ppl.a212—
219, and 1974) who unfortunately only refers to the case of given risks, ,

) “*Although this result does not reflect the ular judgement on th i >

insurance, it was already stated by Mahr (1951, g;.pas f.,{.)l %} and Arrmlv ?1;‘}?‘:;:,0&;%9!73{
the special case of zero managing costs similar results were obtained in the time‘state preference
approaches of Ehrlich-Becker (1972, pp. 636 ) and Helpman-Laffont (1975, p. 21). CI. also
Marshal] (1976) who reaches a different conclusion for a {wo-person game sit‘uation \.Jvhe;e tiw
insurer s risk aveirse,_A view popular among active insurance brokers, according to which
insurance companies increase welfare by helpi i i
imhebice S]fmcc 57 y helping the insured persons to prevent losses, is
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2.2.4. The loss prevention policy under community rating

Il assumption (16) were a correct description of reality for all kinds of
insurance, then we should expect enormous utility gains [rom an insurance of
practically all economic risks, In addition to this we should require the total
welfare state which guarantees an absolutely safe income for everyone.

Unfortunately, however, for many branches of insurance it is typical that
the insurance company has much less information about the Joss distribution
than the insured person himself, since for the latter there are always some
possibilities to manipulate risks without the company’s knowledge. In order
to express this pointedly, we assume for the time being that the insurance
company is completely unaware which of the distributions of the original
opportunity set the decision maker chooses.'® In this case the company has
no other choice than to practice community rating, ie., to calculate u*
according to the average loss of all insureds as observed in the past. For the
calculation of the individual this means that

et =const., (18)

such that

N fou(Cy=0.

Under this assumption for the case of full coverage insurance we get from
(13)

(19)

iloy)=—k.

This formula holds, regardless of whether full coverage insurance was chosen
since the company had offered an ‘all or nothing’ contract or whether it was
chosen because mu*/u(C)£1, although the whole range 0<0<1 was feasiblle.
As it can be verified by aid of figs. 1 and 2 formula (19) implies a drastic
change in the loss prevention policy in comparison to the situation without
insurance, as well as to the situation under equivalence rating: The decision
maker chooses point P, which is characterized by a complete lack of loss
prevention activities.

If instead partial coverage is chosen, then a substitution of condition (14)
into (13), which both must be simultaneously satisfied, gives'’

160ther theoretical approaches to Lhis important question are: Spence-Zeckhauser (1971),
Seidl (1972), Ehrlich-Becker (1972), Pauly (1974), Helpman-Lalfont {19?5},‘Marsha]1 (1976) and
Eisen (1976), A practically oriented analysis for fire insurance can be found in Menges [1970)..

YSince u(C)=ka,, this formula implies a function @y, (0). Similarly (14) implies a lunction
O(ay) sinee dp/dal, depends on 0 for a given ay,. Thus, given the preference structure and given
the function jiylayh 0 and o, can be caleuluted explicitly.
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w*

Ploy)=—k+(1—0)kn 2

(20)

According to this formula the decision maker chooses a point to the left of P
on the efficiency frontier of the original opportunity set, if 0 <@ <1. Contrary
to the full coverage case, he will thus not completely cancel his loss
prevention efforts. The formula shows moreover that the lower the degree of
coverage, the higher the remaining efforts. This raises the question whether
perhaps for sufficiently low degrees of coverage, the allocation could even be
the same as under equivalence rating, Unfortunately, however, we cannot
hope that this will be the case.

Let us assume that there is a great community of insured persons who all
have the same time invariant preferences and the same, but stochastically
independent, time invariant opportunity sets. Let us assume further that each
insured knows his objective loss distribution, Since under these assumptions
all insurance purchasers choose the same loss prevention policy, the average
loss the company observes ex post is (except for small stochastic deviations)
a correct estimator of each expected individual loss in the previous period. If
the premium calculation of the following period is based on this estimator,
then it is obviously impossible that an equilibrium of the insurance market,
defined such that g* and #(C) are constant in time, could exist without u*
=u(C)."® For if u*+u(C) then the true expected loss of a period deviates
[rom its value in the previous period such that there is no equilibrium.'® In
respect of this result (20) simplifies to

Hrlay)=k(n—1)—0kn. (21)

In comparison to (17) this condition shows that we cannot hope that, for a
sufficiently small degree of coverage, an insurance market equilibrium is
possible where the allocation is the same as under a direct loss prevention
control. Only at the limit #—0 such an equilibrium could be obtained, but
then the insurance market would not exist any longer,

"“Because of our simplifying assumptions, in equilibrium, community rating looks quite
strange. Firstly, it resembles equivalence rating, since for each insured the premium is n times his
individual expected loss, and secondly, all contracts are homogenous, since all insured persons
choose the saume loss prevention policy (although they do not have to do sa). However, for just
this reason now that property which is responsible for the striking difference to the allocation
under equivalence rating becomes clear: The premium constancy for an individual change in
expecled loss. In the following it will be shown that this is an important source of welfare losses,
This result should not be interpreted as if we deny the possibility of welfare losses under
community rating, because the company requires an indiscriminate premium for heterogenous
risks, as was shown by Pauly (1970). (The essence of ‘Pauly’s result is that even for given risks,
under community rating, the high risk individual buys too much and the low risk individual too
little insurance.)

'"We only discuss equilibrium conditions, but exclude the stability question, For this problem,
Mahr (1977) and Forster (1977),
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Fig. 3. The welfare loss of community rating.

As we have already found that the allof:ation described by (17) is l'i?iie;lo-
optimal the different allocation as described by (19) or {gll), ;ise[zzce lh)i!s,
must imply a comparative welfare loss. For Flne case of_partze.tﬂc gr e
loss is illustrated in fig. 3. There are two insurance lines. The uppe

{E;Tr}, which is tangent to the original oppor.tunity ‘set, is 1'e.levantti01rl; ti-::e
insurance company can directly observe the insured’s ‘loss. p.lE}VB‘lL‘ i =
tivity; the lower one (ﬁ) is rclevant‘ if such a control is r;ussmg. c:{;r i
be seen by aid of (6) and (10), both Imeg have the same s cépfi sin s
reasons indicated above the insurer estimates the expecte ‘oss cglm any.
despite his lack of a direct control. Since in any c?sc the msqmnrt:iif wphicﬂ
is merely compensated for all its costs, the 111_surr:;:cls decrease lctt'l ; Ijorﬁf;tion h
is brought about by changing from T to T7, indicates a clear deterlor:
he Pareto criterion, ‘ .

thi)i?i?l;i?llﬁs deterioration is measured against point G.and .no_t agz;?s:
the situation without insurance (point S ‘of fig. 2). Whﬂt.ht?.l'l’?le]c'lg Z\;m :
deterioration against this initial situation is another question: The adv g
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of insurance as such (as discussed in section 2.2.2) might exceed the
disadvantage arising from the fact that the insured reduces his loss pre-
vention efforts too much. Fortunately in reality it is very easy to decide
which is the case, for whenever insurance is bought on a liberal market it
must obviously be worth it for the participants.

1

Ly UH; ‘.l—"

(o)

Fig. 4, The dilemma of the welfare state.

A pr(?blem can only arise if there is compulsory insurance. A not
necessarily unrealistic situation which could be denoted the dilemma of the
welfare state is illustrated in fig. 4. There it was assumed that the members of
a community of identical citizens are obliged to buy full coverage insurance

IL-W. Sinn, The efficiency of insurance markets 335
and that the government requires a premium which is just enough to cover
the observed average loss. Under these assumptions all citizens choose the
Original distribution P which is characterized by a complete lack of loss
prevention efforts. So the individual has done the best from his pﬁrsoll;ll
point of view. But since all losses eventually have to be borne by the
co‘l‘fﬂ“““y’ premiums (or taxes) must be so high that each citizen’s income
is OI', which he clearly dislikes more than the probability distribution S
which he would have chosen without compulsory insurance.2’ Of course i£
would be best for the community if each of its members were to choose a
loss prevention policy which makes his original expected income maximal,

but unfortunately people seem to lack collective rationality which would be
necessary to behave in this way.*!

2.3. Practical implications for insurance rating

At the private insurance market neither equivalence rating nor community
rating is the rule: On the one hand the insurance company usually refers to a
considerable number of objective, observable classification criteria for a
definition of tariff categories; on the other hand, for the insured there
1remains in most cases a certain amount of scope for an unobservable
manipulation of risk within such a category. By exploiting this scope, the
insured causes misallocation, but in choosing the tariff category itself, he
comes to the allocatively correct decision.

Thus it is obvious that, from an allocative point of view, a great variety of
classification criteria is desirable, such that there is only a small scope of
unobserved, but for the loss distribution relevant behaviour patterns of the
insured. How small this scope should exactly be is, of course, an economic
problem, since the advantage of a better control of the insurance purchaser,
explained above, will be counterbalanced by its costs at any point.
Unfortunately, we cannot say in general whether insurance companies have
reached this point already or not. However, community rating, which is not
practiced because of increasing classification costs, but, for example, in order
to satisfy a ‘solidarity principle’, can definitely be rejected. It brings about
clear welfare losses. The goal of a systematic redistribution of incomes
between low and high risk individuals, which public compulsory insurance
often tries to reach by following the solidarity principle, should rather be
approached by a tax—subsidy mechanism parallel to insurance.

207)is causes considerable doubts concerning a proposition of Arrow (1970, pp. 184 and 202)
according to which those risks which are not yet covered by private insurance companies should
be insured by the government in order to increase wellare.

211 must be admitted that collective rationality could in principle be ach%evgd by the
formulation of a strict moral code. But unfortunately communities which tried this in the past
have not been very successful,
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3. Insurance fraud

{\n.'long the insurance induced behaviour changes insurance fraud is
;:1;1;511]'10123;Gan:‘:gdaﬁfez;f:Lbon‘:h'_l‘lﬁug we shall on[y briefly review its allocative
o delic[s,y ich 1t can be avoided. There seem to be three

The ﬁrs’t type ‘is simulation of loss in order to enjoy the insurance
compensation. This type is allocatively neutral, since a destruction or
suboptlmlal uli?ization of resources does not take place. The only thing that
happens 15 an ncome redistribution from the mass of premium payers to the
swindler, the judgment of which is a matter of our sense of justice
Unfortunately there does not seem to be a simple means to avoid the eraucl .

TI:IE second type is induced by overinsurance (0> 1), where the insured cs‘m
profit from a wilful destruction of the insured object or by increasing a
damage that has already occurred, since the payment from the company
overcompensates the loss. It seems to have some practical importance. For
example we I‘lcar already from Haynes (1895, p. 445) that at the end of the
last century in USA 35-50% of fire insurance damages were due to arson
But a}so today it seems that the increase of damages caused by fire duriné
recessions must be explained in this way. Of course this effect indicates a
clear misallocation: If all insured persons behaved in the described manner
each one would obtain a compensation which could not exceed his premium
but thfa insured object would be destroyed, Fortunately, however, there is 9:
very simple means to avoid this misallocation: The company o,nl has to
take care that no loss is covered by more than 100 %2 o

Thc third lype of fraud is induced by insurance Gfuother’s risk for one’s own
?g:;czlcr?lthe insured person can make a profit of the difference between the
e vaiue and the premium, if he causes the damage to the third party.
Fisher (1?06,_pp. 294-295) for example reports the so-called ‘graveyard
insurance’ which was possible in the States. Basically it was to take out an
Insurance contract on the lives of other people. It is not difficult to imagine
in which horrible way insurance fraud was enacted with this kind of
insurance. Also the judgment of its allocative value is of course obvious.

_Fortur!atcly this type of insurance has no practical importance today, since it
is forbidden by law in most countries.

4. The excess burden of the cost recompensation principle

In this scglion we study an insurance induced behaviour change which is
contvalry to insurance fraud, of great practical importance. Its essence is LhaE
there is an exaggerated repair demand (in a broader sense) if a damage has
occurred. The examples of the insured car owner who has his whole cal'

22 .
Cf. Haynes (1895, pp. 445-446), Fisher (1906, pp. 294f) and Arrow (1970, pp. 142 and 148).
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painted at the cost of the company, although there is only a small scratch,
and the housewife never missing her monthly cozy chat at the doctor’s,
thereby accumulating a mountain of medicine, are certainly familiar, The
reason for the excessive demand is that the company does not pay an
unconditional money compensation as we had assumed in the previous
sections, but makes the compensation dependent on the repair costs or even
pays the entire costs.??

The decision problem of the insured suffering from a damage can be
illustrated by aid of fig. 5, which shows an indifference curve system for the
goods x and y, where x measures the number of repair units received and y
the money income of the person in question, which we regard as a quantity
index of all the other goods he consumes. The indifference curve system is
conditional on a particular insurance damage having occurred already. The
more repair units the decision maker has already bought, the less is he
willing to pay for an additional unit; thus the indifference curves are convex.
Before buying any repair and before receiving a compensation [rom the
company, the decision maker is at point A2 If he buys repair without cost

recompensation, then he can move along the budget line BA, the position of
which is determined by the constant competitive price of a repair unit,*®

P.=04/0B, (22)

and income OA. Things are different if the company pays back the share 0 of
the documented costs. In this case the cost recompensation reduces the net
price for the insured (P,,) to

P,,=(1—0)P,=04/0C (23)
with

0=BC/0C,

23This was first pointed out by Pauly (1968). Cf. also Zeckhauser (1970), Grubel (1971),
Feldstein (1973) and Rosett-Huang (1973). As far as these authors are concerned with the
welfare loss of the cost recompensation principle, their approaches are objectionable since they
calculate the loss in terms of consumer rents. The indilference curve analysis utilized here avoids
the strong assumptions necessary for such a calculation.

%04 is a particular variate of Y=b-C as defined in eq. (2), where C is that amounl of
money which compensates the insured if provided unconditionally.

25This assumptlion requires that, in the relevant range, the transformation curve between the
repair commodity and the bundle of other goods is lincar, (This is e.g. the case if there are
constani-returns-to-scale technologies and the factor price ratio is constant despite the change in
demand. The reason for Lhe constancy of the factor price ratio may be that the sector in
question is comparatively small or that it employs the production factors, given their prices, at
the same ratio as the other sectors do.)
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A E G

Fig. 5. The welfare loss of the cost recompensation principle.

such that the budget line turns to the new position AC. Now, on this line the
insured chooses the commodity bundle T,, which implies that the company
pays an amount of money up to 4G.26

Unfortunately the choice of the bundle T, which is optimal from the
viewpoint of the insured indicates a clear misallocation: If the company had
paid the amount AG unconditionally, then the insured would have chosen
the bundle T, which represents a higher utility than T,. Conversely, if the
company had not linked the recompensation to the repair costs, then it could
have saved the amount EG without making the insured worse off. The
reason is that the insured would then have chosen the bundle T, which he
likes as much as the bundle T,.

The useless excess costs EG are undoubtedly a burden on the insurance
markf:t: In section 2, we found that a risk averse insurance purchaser should
be willing to pay a premium beyond the expected monetary compensation

Jeng ar TV & . " .
Note that 0G, where G is the intersection with the abscissa of a budget line through T,

paratlel 10 B.A. measures (he monetary value of the bundle represented by T, but that after the
damage the insured's income was only OA,
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Payments from the company, provided that these payments are uncon-
ditional. In order to make this theory applicable if the insured is indemnified
according to the cosl recompensation principle, we must transform the
Probability distribution of the company’s payments into an equivalent
distribution of unconditional payments. Then of course the insured would be
willing to pay a premium in excess of the mean of the latter distribution.
However it is by no means assured that he would also be willing to pay
more than the mean of the former, as required by the company.

The allocative evaluation of the cost recompensation principle is obvious,

since the excess costs EG induced by this principle are nothing but a useless
wasting of resources. Whether insurance, despite this excess burden, causes a
net welfare gain in comparison to the situation without insurance is again a
question which can only be answered by lesting as to whether a liberal
miarket would exist or not. (This is similar to the case ol community rating
discussed above.) Anyhow, it is very dangerous if public compulsory insur-
ances work according to the cost recompensation principle, since then there
is no such test.

Where it is practiced, the cost recompensation principle should be
abandoned, except that the repair is a merit good or induces positive external
effects, as might be the case in health insurance. One must however take care
that, in this case, the decision maker is not better off after the damage than
before, since this would induce insurance fraud as discussed above. So, for
example, for full coverage insurance a change in the recompensation principle
has to be accompanied by a reduction of the loss payments by the company,
w hich, of course, makes it possible to reduce premiums, too.

5. Conclusion

The insurance of previously uncovered risks leads clearly to a reduction of
the efforts on the part of the insured to prevent damages. How far this
reduction goes and how it is to be judged from the allocative standpoint
depends upon the characteristics of the insurance contracts the company
offers,

If the insurer indemnifies the insured by unconditional monetary pay-
ments, if he can observe the damage prevention policy, and if he demands
strict equivalence premiums, then a Pareto-optimal allocation (_under the
given conditions) will be guaranteed through the decision of the msuredi A
weelfare gain will arise with the substitution of costly loss prevention
measures through less expensive insurance protection. On the othc{ hand, if
tlie insurance company practices community rating because, ¢.2, it fo.llows
the solidarity principle, then there will be a greater than optimal incentive 10
reduce loss prevention. The greater the degree of coverage, the stronger this
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will be, In the limiting case of full coverage the stimulus will be so strong
that o attempts to reduce losses will be undertaken at all.

Beslde_s two fraudulent behaviour changes induced by insurance, which
cause misallocation in the cases of overinsuring and the insurance of other’s
risks, there is another type which deserves particular attention. It has its
Cause in the cost recompensation principle and leads to an exaggerated repair
demand in the damage case. Clear welfare losses can also be ascribed to this
type of bebaviour change. They can be avoided by conversion to a lump sum
compensation,

The wlelfare _losscs caused by the cost recompensation principle and by
community rating can reduce substantially the utility gain for risk averse
persons brought about through insurance as such. Of course it is very
d!fﬂcqlt to estimate welfare losses quantitatively. However, one thing can still
be said: Whenever there is a free insurance market, there must be a net
}velfare gain in comparison to the situation without insurance. In the case of
msurance which comes into existence by law one must be careful, though:
Here tl_w possibility of a net welfare loss cannot be excluded. From our
theoFetical explanation of the functioning of the insurance market it is
poss:b_le to derive some concrete criteria for its allocatively correct con-
struction. The three most important, expressed somewhat too pointedly, are:

—equivalence instead of community rating,

—1!ncond_1t10nal damage compensation instead of cost recompensation,
—liberal insurance markets (for non-liability risks®7).

21CY, fn. 5.
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