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1 Introduction

This paper deals with the provision of expert services in a physician-patient framework.
We label physicians as experts when patients do not know the exact medical services
they need and physicians therefore determine how much and which type of service will
be demanded. The literature refers to such services or goods as credence goods. We
can observe this feature also in markets for legal and repair services where customers
ex post often cannot determine if they were served appropriately or not.

We study the impact of insurance arrangements on the degree of fraud in such
a market. In particular we ask whether a higher coinsurance rate on the side of the
patients makes fraud in this market more or less likely. In our model physicians diagnose
patients. As patients do not have any information about the degree of illness, physicians
can claim that the illness is very severe even if only a small treatment is necessary. The
choice variable of the patients is to accept or reject the diagnosis, in which case they
go to another physician. As a first intuition one would suggest that an increase in the
coinsurance rate will lead to more patients searching for a second opinion if they are
faced with a diagnosis for a large treatment. The reasoning would be that a higher
coinsurance rate gives patients a larger financial incentive to search as they have to
pay a larger fraction of the medical bill. More patients searching for second opinions
gives physicians an incentive to diagnose more honestly. However, this intuition is only
partially correct.

In particular, we show:

If the coinsurance rate increases, patients are ceteris paribus more willing to reject
a high diagnosis and to search for a second opinion, which is in agreement with the
intuition just given. However, in equilibrium, there are two possible consequences of
an increase in the coinsurance rate: Either patients search less and physicians diagnose
more honestly or patients search more and physicians diagnose less honestly.

The driving effect behind these results is that when physicians have to decide
whether to diagnose honestly or not, they have to take two considerations into ac-
count: First the reaction of patients. If patients are less willing to accept a high
diagnosis, this makes fraudulent behaviour less attractive. Second, the behaviour of

other physicians. If other physicians behave relatively dishonest, and patients often



reject their first diagnosis, the chance is high that a patient coming to a physician is
already on his second visit. In this case the patient would accept a high diagnosis as
a confirmation of the first diagnosis. This in turn makes fraudulent behaviour more
attractive.

In equilibrium the interaction of the two effects can go in both directions: Either
all other physicians diagnose more honestly in which case each individual physician
is also better off diagnosing more honestly, and patients thus have less incentives to
search for a second opinion. Or, all other physicians recommend more often a higher
treatment, patients search more often, which increases the chance that a patient is on
his second visit when coming to a physician. This in turn increases the incentive to
recommend the high treatment.

We derive two further results in this framework. First, if physicians can specialise,
then an increase in the coinsurance rate will make specialisation more likely. The
reason is that specialisation is a possible response to the informational asymmetry in
this market (see Wolinksy, 1993). If a physician is not able to do special treatments,
he will only refer the patient if the required treatment is truly severe. Now, if the
coinsurance rate is larger, the problem of dishonest diagnosis is more severe from the
point of view of the patient, thus favouring specialisation. Second, while our main
analysis assumes risk neutral patients, we also investigate risk aversion. It can be
shown that the main results on the equilibrium behaviour remain to hold. However,
there is an interesting new result on the partial equilibrium behaviour. Risk averse
patients might ceteris paribus be less willing to search for a second opinion if the
coinsurance rate increases. The reason is that a second opinion comes with an income
risk, which is larger if the coinsurance rate is larger.

Related literature:

I: Models on credence goods:

Several papers deal with credence goods in markets for e.g. medical services (see
for example Wolinsky 1993, 1995; Emons 1997, 2001). However, to our knowledge
the only contributions considering the possibility of insurance in such a context are
Dionne (1980, 1984). Although Dionne studies the reaction of patients to changes
in the insurance structure, he does not analyse how exactly physicians modify their

behaviour and the resulting effect this has on patients’ behaviour.



1I: Models on insurance fraud
Insurance fraud is a well studied research topic. Most dominant in this line of research
are costly state verification models (see e.g. Townsend, 1979; Mookherjee and Png,
1989; Fagart and Picard, 1999) and costly state falsification models (see e.g. Lacker
and Weinberg, 1989; Crocker and Morgan, 1998). In the former case the insurer can
validate claims only at a cost, while in the latter case the insured can manipulate claims
at a cost to him. While much attention has been given to the incentive of the insured
to betray the insurer, only little has been done to investigate in how far third parties
have an incentive to manipulate a claim (see e.g. Brundin and Salanié, 1997). In this
literature it is assumed that the third party colludes with the insured. Apart from the
papers by Dionne mentioned above no work has been done on insurance fraud where
the third party has an informational advantage compared to the insured.

The remainder of this paper is structured as follows: We present the assumptions of
the model in Section 2, where we also determine patients’ and physicians’ optimisation
problems and the equilibrium outcome. Our main results on the impact of insurance on
the degree of fraud are derived. As extensions we discuss the possibility of physicians
specialising in medical treatment and risk averse patients in Section 3. Section 4

concludes the paper.

2 The model

The framework we use is a simplified version of the model by Wolinsky (1993) where
we additionally introduce insurance.

There is a continuous number of patients in the market, indexed by s € [0,1]. A
patient becomes ill with probability ¢. Conditional of being ill, she suffers a big (small)
medical problem with probability p, (1 —p) with p € (0,1). Although a patient notices
when having a problem she cannot specify its gravity.

There are I > 2 identical physicians in the market who can offer diagnosis and
treatment. The physicians’ intention is to maximise the profit per patient. When
treating a patient with a big problem, a physician incurs costs H whereas the costs for
treating a small problem are L with L < H. In the remainder we label the treatment

of a big problem H and of a small problem L.



We assume that physicians charge exogeneously fixed prices H for the H treatment
and L + e for the minor problem L. e stands for an additional charge (“mark-up”)
on the L treatment that ensures that there is an incentive to provide the L treatment
honestly. There are two reasons for the fixed price assumption. First, with physicians
setting prices the model would have many equilibria one of which has the structure
just given (see Wolinsky, 1993). Second, in existing markets for medical services we
can indeed observe in many countries fixed prices arising from a bargaining process on
a central level between lobbyists and government.?

The interaction between patients and physicians proceeds as follows:

1. A patient s who is ill chooses a physician. If she is faced with an H diagnosis,
she accepts this with probability y(s) € [0,1]. With probability (1 — y(s)) she
visits another physician for a second opinion which she accepts with certainty.?

Visiting a physician, a patient has to incur search and waiting costs k.

2. Physicians diagnose those patients visiting and give a treatment recommendation.
Their recommendation policy is described by x; € [0, 1], that is with probability
x; a patient having an L problem receives a recommendation for an H treatment
from physician i. A patient with an H problem always obtains an H recom-
mendation. If patients accept they get treatment with prices according to the

diagnosis. Otherwise, they leave to get a second opinion.

Payoffs are as follows:
A patient who is treated obtains utility B—7P —nk where B is the benefit of treatment,
P is the price, T is the coinsurance rate and n € {1,2} is the number of physicians the
patient visits. We assume that B is large enough such that any patient will undergo
treatment eventually. Note that k& encompassed all the costs the patient has to bear
fully himself. This might be search and waiting costs, but also non-monetary costs of
undergoing a diagnosis like pain.?

A physician who treats a patient with diagnosis L makes a profit of e. If the

diagnosis is H and the patient indeed suffers an H illness, his profit is zero. Finally,

2A similar assumption has been made by Pitchik and Schotter, 1987.
3The model could be generalized to allow rejections of second opinions also (see Wolinsky, 1993).
4The model could be extended to allow for monetary costs of diagnosis which is partially borne by

the insurance. This would not modify the general results of this analysis.



if the reported diagnosis is H, but the patient only suffers a minor L illness, then the
physicians profit is H — L.
We concentrate on symmetric equilibria where all physicians choose the same rec-

ommendation policy x and all patients have the same acceptance rate y.

2.1 Patients’ optimisation problem

A patient’s expected utility is maximised when expected costs Cp are minimised

through optimal choice of acceptance policy y. Cp is composed as follows:

Cp = k+(1-p(l—-x)r(L+e)+[p+(1—p)z|lyrH

+[p+ (1 =p)z](1 - y)
(1—p)z(1—2)7(L+e)+[p+ (1 —p)2?|TH

Nk +
p+(1—px

(1)

The search costs k have to be paid for the first visit to a physician in any case. With
probability (1 — p)(1 — z) a patient gets a correct L diagnosis - which is accepted with
certainty - and incurs treatment costs 7(L+e). With probability [p+ (1 —p)z] a patient
gets an H diagnosis and accepts with probability y from the first physician leading to
a payment of 7H. The remaining part of (1) describes the situation when a patient
gets an H recommendation from the first physician - which is the case with probability
[p+ (1 — p)z] - but declines with probability (1 — y) and consults a second physician
which leads to costs k£ again. The following fraction weights the payments for an L
and an H treatment by the second physician with their conditional probabilities given
that the first physician diagnosed an H problem. A patient will accept an H diagnosis
with probability one (zero) whenever

(1—p)z(1—2)7(L+e)+[p+ (1 —p)2?|TH

TH < (>)k + pr(—p)a

(2)

When both sides are equal, the patient is indifferent between accepting or rejecting.
When accepting the patient incurs 7H, when declining she faces expected costs de-

scribed on the right-hand side of (2).



Lemma 1 Consider a symmetric recommendation policy x € [0,1]. If T is suffi-

ciently large, the patients’ best response correspondence is

{1}  ifx €[0,21) U (xq,1]
y(r) € q [0,1] ifx € {z, 25}
{0} ifz e (2, 29)

with

xm:%(l_m>i\l%<l_(H—i—eﬁ-)?_lgp([{—l]i—eﬁ' ()

The proof is relegated to the appendix.

Lemma 1 shows that if physicians diagnose relatively honestly (i.e. z is small)
patients will accept the high diagnosis with probability one, as it is then quite likely
that she is indeed an H patient. Interestingly, if physicians cheat very often (i.e. x
close to one), patients will also accept the high diagnosis. The reason is that searching
for a second opinion does not help very much - also the second physician is expected
to lie about the true diagnosis. Looking for a second opinion is a good strategy only
for intermediate values of x. In this case the patient has a good chance to be treated

honestly by the second physician while the chance that the first physician lied is not

negligible.
In the appendix we give a sufficient and necessary condition for the coinsurance
payment 7 for Lemma 1 to hold. In particular we show that if 7 < H_’“L_e the agent

will always accept any diagnosis. In that case, search costs k£ are large compared to
the potential financial gain of visiting a second physician 7(H — L — e) which makes
searching around unattractive. Consequently, in that case the only equilibrium is where
all physicians always give an H diagnosis, i.e. x = 1, and the patient always accepts
(i.e. y = 1). In the following we concentrate on the case where £ is small enough (and
7 is large enough).

In Figure 1 we plotted the patients’ reaction correspondence.

We now come to our first proposition concerning the impact of insurance on the

behaviour of the market participants.

Proposition 1 Ceteris paribus, the higher the coinsurance rate T the more likely a

patient declines an H diagnosis from the first consulted physician and chooses y = 0.



H H > X
0 X] X2 )i

Figure 1: Patients’ reaction correspondence

Proof. Setting the equal sign in expression (2) and taking the partial derivative of

with respect to 7 gives:

Sz (H-—L—-¢)(1—-2)x

ot (-2)H—-L-—er—k (4)

The numerator of this derivative is positive. The whole fraction is positive (negative)

if (1 —2x)(H —L —e)T —k > (<)0, where the critical value is given by

o = 3 (1 ) )

Comparing (5) with the two solutions x5 in Lemma 1 shows that x; < xx < 9
leading to ‘55% < 0 and ‘?—TQ > (. Hence an increase in 7 indicates a change in patients’
reaction correspondence as shown in Figure 1. The values x; and x5 for which a patient
is indifferent are closer to the extrema 0 and 1 - that is there is a broader range of
x-values between x; and x5 for which the patients’ best response is y = 0 as stated in
Proposition 1.e

Proposition 1 is intuitively clear - if the patient has more to gain from obtaining

a second opinion, she is ceteris paribus more likely to decline an H recommendation.

7



In Figure 1 we indicated that an increase in 7 shifts the two points where the patient
is indifferent to the outside. Intuitively one would suggest that such an increase in
search for second opinions triggers a decrease in false recommendation, as physicians
should fear more patients leaving. However, as we will see in the next section, in a full

equilibrium analysis this argument does not necessarily hold.

2.2 Physicians’ optimisation problem

We consider the situation of a physician j who wants to maximise his expected profit
per patient 7; by choosing x;, that is

o= (1—z)e+1; (%) (H - 1) (6)
The individual recommendation policy of physician j is denoted by z; whereas x stands
for the market level of fraud from all physicians. Since we consider fixed prices (H, L+¢)
it is only possible to make profit with L patients. With a correct diagnosis the profit
is the mark-up e while the expected profit of an incorrect H diagnosis is (H — L) with
probability [y + (1 — y)]/[1 + (1 — y)]. The fraction m of all patients are on
their first visit when consulting a specific physician, hence they accept an H diagnosis

r(l—y)
T+z(l-y)

with probability y. The remaining patients are on their second (and last) visit
to a physician and therefore accept either diagnosis with certainty.
The physician will choose z; =1 (z; = 0) whenever
1
e < (>) <—ﬁig1—£> (H — L) (7)
He is indifferent between an honest diagnosis of an L patient and an incorrect recom-
mendation of an H treatment when both sides of expression (7) are equal. With a

correct L diagnosis a patient stays with certainty with the first physician, which leads

to a net profit of L + e — L = e. When receiving an H diagnosis the patient only stays

yt+z(l—y)
I+z(l-y)

with probability which results in the payoff (H — L) for the physician.

Lemma 2 Ife < %, the symmetric physicians’ best response correspondence is

given by:

{1} if y € [ 757, 1]

O =ity 1) iy € [0

z*(y) €

e
»H—-L

8



If e > % the symmetric physicians’ best response correspondence is given by:

ey el U ive l7501]
{0} ify € [0, 7]

The proof is relegated to the appendix.

If the patients accept an H recommendation sufficiently often (i.e. y is large), then
physicians prefer to cheat (z = 1). If on the other hand, patients tend to go for a
second opinion (i.e. y is close to zero), then physicians prefer to diagnose honestly
(x = 0). If e, the markup on the L treatment, is small, then there also exists a region
where all physicians are indifferent between cheating or not.

Figure 2 gives a graphical interpretation of Lemma 2. The black dotted line shows

those best response strategies that always exist in equilibrium. The grey line is only

part of the symmetric best response equilibrium strategies if e < %
Y
A
17 |
x* :RA(y)
e
H-L
— » X
0 € 1

Figure 2: Physicians’ equilibrium strategy

In this paper we want to investigate the effect of insurance on the level of fraud.

Therefore the interesting case for us is when e < gf_yL Only then equilibria where

physicians do false recommendations with a positive probability smaller than one are

possible.



2.3 Equilibrium discussion

Joining the results from the two sections above gives us a situation as illustrated in

Figure 3.

y* =Rp(x)
P B —
e
B’
y] ,,,,,,,, ‘ ....... .B
O O iC
N >
N .
0 by X 1

Figure 3: Equilbria in a market with fraud

We can describe the equilibrium outcomes as follows:

Lemma 3 In the described game there exists always an equilibrium in pure strate-
gies where physicians defraud every L patient by diagnosing an H problem (x = 1).
Patients always accept an H diagnosis on their first visit (y =1).

Additionally for a sufficiently small k and e < %(H — L) there are two equilibria in
mixed strategies where physicians defraud L patients with positive probability and pa-

tients accept an H diagnosis with positive probability from the first physician.

Proof. We get three equilibria as can be seen in Figure 3. Equilibrium A is in pure
strategies: Patients always accept an H diagnosis from the first consulted physician.
Physicians always recommend an H diagnosis to every L patient.

The two additional equilibria are in mixed strategies. In B the overall market level

10



of fraud is relatively low at x; while in C the market level of x is relatively high at
Zo. In both cases the patient is just indifferent between accepting an H diagnosis and
searching for a second opinion.?

Note that the intersection point C can also lie on the z axis between z; and x».
This would indicate an equilibrium where physicians randomize between a correct L
diagnosis and defrauding whereas patients always decline an H diagnosis on their first
visit. e

We now turn to comparative static of the analysis. The impact of an increase in

the coinsurance rate on the outcome in the market is shown in our main proposition.

Proposition 2 An increase in the coinsurance rate T leads to three possible equi-
librium outcomes with the following proporties:
At outcome B’, there is less fraud in the market. Additionally, more patients accept an
H diagnosis from the first physician they consult (see Figure 3).
At outcome C”, there is more fraud in the market and less patients accept an H diag-
nosis from the first physician.

Outcome A 1is still an equilibrium outcome.

Proof. The intuition of Proposition 2 can be immediately observed in Figure 3. As
demonstrated in Proposition 1 an increase in 7 leads to a direct change of patients’ re-
action correspondence - again illustrated by the thin line in Figure 3. There is no direct
influence of a variation of 7 on physicians’ symmetric best response correspondence,
but there is an indirect reaction due to the implicit change of patients’ behaviour. In
the mixed equilibria, the physicians’ indirect reaction to a variation of 7 is given by®

dy _ (H—-L—-¢e)?*(1—-2z)(1-yx )
ot [(1—2x)(H—-L—e)r—k][(H—-L—-e)x— (H— L)

The numerator is positive whereas the whole fraction is positive or negative depending
on the denominator. Since (H — L —e)x — (H — L) is negative we get the same critical

value g as in (5) that is % >0ifz < xx and %Z < 0if z > xg. Hence we distinguish

®The same equilibrium outcome could be attained if a proportion y; (or ys) of patients with an
H illness always decline an H recommendation, while a proportion (1 —y;) (or (1 — y2)) accepts any

recommendation. A similar statement holds for the physicians.
6This is obtained by totally differentiating expressions (2) and (7) and solving for g—f.

11



two situations:

1. x > xg: If there is already a relatively high level of fraud in the market, say
To, the denominator is negative in g—f and positive in %' Therefore g—f > 0 and
% < 0. An increase in 7 leads to an increase in x and more L patients get

defrauded as before. In addition less patients accept an H diagnosis from the

first diagnosing physician.

2. © < xg: If the existing level of fraud in the market is relatively low, say x, the
denominator is positive in g—f and negative in g—i’, leading to g—f < 0 and g—f > 0.
An increase in 7 leads to a decrease in x and less L patients get defrauded as
before. In addition more patients accept an H recommendation from the first

physician. e

Intuitively one would presume that an increase in the coinsurance rate will lead
to patient’s more willingness to search for a second opinion. This in turn makes it
less attractive for physicians to provide a false diagnosis. That is y and = will both
decrease. This does not hold in equilibrium.

Starting from a situation where physicians are just indifferent between diagnosing
honestly and fraudulently, a decrease in y makes it strictly better to behave honestly
(i.e. to set x = 0). But for x = 0 it is a best response of the patients to stay with
their first physician (i.e. y = 1). One way to achieve the balance of these effects is
when patients decrease their willingness to search for a second opinion while physicians
behave more honestly (i.e. y increases and x decreases). This is shown in Figure 3
at points B and B’. However, there exists a second possibility to balance these effects.
Patients continue to search harder for a second opinion (higher y) while physicians
behave more fraudulently (higher x) as is shown in Figure 3 at points C and C’. More
fraudulent behaviour might be attractive as physicians have a larger chance of having
a patient who already has had his first opinion. So this patient will accept the second
diagnosis for sure.

From a social welfare point of view equilibrium outcome A is optimal. The only
inefficiency in this model arises from the search of the patients. In outcome A patients
always accept the first diagnosis, which minimizes total search costs. Physicians also

prefer outcome A. Patients when diagnosed with an H treatment are indifferent be-

12



tween accepting this treatment and searching for a second opinion. Thus for them the
optimal outcome for a given insurance premium arises when the probability of fraudu-
lent diagnosis is lowest. This is equilibrium B. The insurance premium in turn depends
on the total amount of fraud in the market. Although in outcome B physicians diag-
nose more honestly, patients are also more willing to accept wrong recommendations.
So at first glance it is not obvious whether total fraud is minimized in outcome B or C.
Formally, the number of wrong treatments is given by zy + (1 — y)z. The first term
describes those who are fraudulently diagnosed at their first visit (with probability )
and accept this diagnosis (with probability y). The second term are those who reject
the first diagnosis (with probability 1 — y) but are wrongly diagnosed also at their
second visit (with probability ), which they then accept. Using the equilibrium con-

dition for x*(y) from Lemma 2 for an equilibrium in mixed strategies this expression

e

7—+—- From this it follows that in outcome B the total amount

transforms to x(1 —y)

of fraud is minimized, as z and 1 — y are lower than in outcome C.

3 Extensions

3.1 Specialisation of physicians

Wolinsky (1993) shows that one institutional response to dishonest behaviour could
be the specialisation of physicians. If some physicians specialise on the L treatment,
a patient visiting such a physician can be assured that if she obtains an H recom-
mendation, this diagnosis is correct. The physician has no incentive to give a false
recommendation as he does not profit from it.

In this subsection we consider the consequences of insurance on the specialisation
of physicians.

Following Wolinsky, we assume that in this specialisation equilibrium all physicians
just charge their costs.” So a patient without insurance visiting a physician who can
only provide L treatments must pay the search costs k£ and treatment costs L in case
her illness is not severe. Otherwise she has to go to a specialist for H treatments in
which case she has to pay treatment costs H and search costs k once more. Wolinsky

(1993) shows that in this framework specialisation can be an equilibrium, whenever

"A similar result holds if prices for the treatments differ from costs.

13



this expected payment by the patient is lower than H + k. This latter payment is the
bill of a patient who directly goes to someone who can provide both treatments and
charges H in any case.

Now we introduce insurance. To verify whether the specialisation equilibrium can
be sustained we compare the costs C'y = k+7H a patient incurs when directly going to
someone who can do both treatments and expected costs Crg = k+(1—p)7L+p(TrH+k)
when first consulting an L expert and possibly heading to an H expert afterwards. A
patient is better off going first to an L physician when Cy > C gy, that is

(1-p)
p

k< T

(H—L) (9)

If search costs are small, the probability of a large illness is small, the difference be-
tween the payments is large and the coinsurance rate is not too small the specialisation
equilibrium will be sustainable. This observation allows us to derive the impact of

insurance on the likelihood of specialisation:

Proposition 3 The higher the coinsurance rate T the higher is the level of special-

1sation in the physicians’ market.

Proof. Inequality (9) determines the critical search costs k° which are such that
only for values of £ smaller than k¢ a specialisation equilibrium exists. It directly
follows from inequality (8) that compared to a situation with lower coinsurance the
critical value for k£ to sustain the equilibrium described above is reduced. Thus more
specialisation equilibria are possible. e

If patients have to pay more by themselves they are more critical concerning the
price of treatment, while for small values of 7 it is only the search costs which matters
for them. The higher coinsurance rate makes patients more aware of fraud by physicians

which in turn makes specialisation more likely.

3.2 Risk aversion

So far we only considered in line with the literature risk neutral patients. But the
existence of insurance makes it necessary to also investigate in how far results change

if patients are risk averse. As the reaction correspondence of the physicians is not

14



modified by risk aversion, the equilibrium result, i.e. & decreases and y increases or the
other way around, does not change. The intersection points will either move to the left
or to the right. However, in contrast to the risk neutral case a risk averse agent might
have ceteris paribus less incentives to search for a second opinion if the coinsurance
rate increases.

Consider a risk averse patient who received an H recommendation from the first
physician she visited. To concentrate on the effects on insurance on patient behavior,
simplify notation by writing o (1 —«) as the probability of receiving an L (H) diagnosis
from a second physician. The utility of the patient of being treated is given by U(B —
7P — nk) where U is a concave function. The other parameters are as before.

For a patient who is indifferent between accepting the first diagnosis and searching

for a second opinion it holds:
UB—-71H—-k)=aUB~—-1(L+e)—2k)+(1—-a)UB—-7H—-2k) (10)

When accepting the H treatment from the first physician, the patient gets the utility
described on the left-hand side. When declining and searching for a second opinion the
patient receives utility U(B—7(L+e)—2k) when getting an L recommendation from the
second physician and U(B — 7H — 2k) when again obtaining an H recommendation.
We will show that for given values of a an increase in 7 can make accepting more
attractive if the patient is risk averse.

Derivating (10) with respect to 7 yields

>
—U'(B)H{ = p—aU'(B+7(H—-L—¢)—k)(L+e)—(1—a)U'(B—k)H (11)

<

with B =B — 7H — k.

For a risk neutral patient with constant marginal utility we get
—-H < —a(lL+e)—(1—a)H (12)

so as previously shown a risk neutral patient prefers to get a second opinion if the

coinsurance rate increases.
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Now consider a risk averse patient. If the utility function displays decreasing abso-
lute risk aversion the following inequality holds

UIII UII
- > —— (13)
UI/ Ul
Applying Pratt’s theorem (Pratt, 1964) it follows that a person with ”utility” func-
tion —U’ is more risk averse than someone with utility function U. A comparison with

equation (10) then gives
~U'(B) > —aU'(B+7(H—-L—¢)—k)—(1—a)U'(B—k) (14)

because a more risk averse person prefers to get the safe bet whenever a less risk averse
person is indifferent between a safe and a risky bet. Now, if B—kis sufficiently small,
then also expression (11) might hold with a larger sign, showing that a risk averse
patient might be less willing to search for a second opinion if the coinsurance rate
increases.

We formulate this result as Proposition 4:

Proposition 4 Ceteris paribus an increase in T may result in patients’ accepting
more H recommendations from the first physician if patients are risk averse and have

decreasing absolute risk aversion.

Proof: The proof is given by example. Take U(x) = In(x) and set B = 100, H = 90,
L =40,e =10, k =5 and 7 = 0,8. « is determined by (10), which yields o = 0, 24.
In this case, expression (11) reads —3,913 > —4,040 which proves the claim. o

A patient who rejects a recommendation and searches for a second opinion faces
an income risk. She does not know whether the next diagnosis is L in which case her
payment is 7L or H, in which case she has to pay 7H. If 7 increases, this income risk
increases. Although the expected income gain of search increases, the increase in risk

might make it unattractive to search further.®

8Here it is assumed that the premium the patient pays does not depend on the coinsurance rate.
An increase in the coinsurance rate is most likely to be accompanied by a decrease in premium which

also alters risk aversion. We ignore this effect here.
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4 Conclusion

Supplier induced demand is beside moral hazard one of the main informational prob-
lems in the market for health services. Supplier induced demand refers to the situation
where physicians can and do treat more than is medically necessary, because they have
better information available than do the patients. Moral hazard describes the case
where patients demand more than necessary, due to the fact that they are insured and
thus pay only a small fraction of the bill. In both cases it is argued that a higher
degree of coinsurance weakens the problems created. If patients have to pay more,
they consume less which reduces moral hazard. If patients have to pay more they also
have a higher incentive to control their physician, which in turn reduces the poten-
tial for supplier induced demand. We investigate this latter effect and show that this
conclusion does not hold in general.

In particular, we analyse the effect insurance arrangements have in a market for
credence goods. The model is such that physicians as experts have an incentive to
make dishonest treatment recommendations. Patients do not know their exact illness.
However they can search for a second opinion if they do not believe the first diagnosis.
It is shown that a higher coinsurance rate makes it ceteris paribus more likely that a
patient searches for a second opinion.

However, taking into account the equilibrium reaction by the physicians on their
degree of fraudulent behaviour, patients not necessarily search more often if the coin-
surance rate increases. We show that as an equilibrium consequence either patients
ask less often for a second opinion and physicians diagnose more honestly, or patients
search more often and physicians diagnose more fraudulently.

It is also shown that a higher coinsurance rate tends to make specialisation more
likely. Specialisation of physicians can be seen as one institutional answer to fraudulent
behaviour. Specialised physicians have less possibilities to diagnose wrongly, because
they do not profit from it. Then, if patients have more financial incentives to go against
dishonest behaviour, specialisation is more likely to occur.

Finally we consider risk averse patients. The equilibrium results as outlined above
do not change. However, ceteris paribus a risk averse patient might be less willing to

search for a second opinion if the coinsurance rate increases. The reason is that going
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for a second opinion entails an income risk as the recommended treatment is uncertain.
This income risk increases if the coinsurance rate increases, which makes search less
attractive.

This paper concentrated on the effects of insurance on fraud in a market for credence
goods. An interesting extension would be to study the optimal insurance contract in

such an environment. This will be taken up in future research.

Appendix

Proof of Lemma 1.
Take x € [0,1] as given, i.e. an L patient receives a correct diagnosis with probability
(1 — ) and an incorrect H diagnosis with probability x. Rearranging (2) (with an

equal sign instead of the inequality) yields
~[Q=p)H-L-e)rla* +[1-p)(H-L—e)r— (L -p)klz —pk = 0 (1)

which can be solved for

2 k p k _
x—(l—m>“1_p(ﬂ_L_e)T =0 (16)

This gives the two solutions corresponding to Lemma 1:

“72:%<1‘m>iwl‘ﬁ>2‘ﬂpw—ﬁ—eﬁ
(17)

Rearranging the term under the square roots gives a necessary and sufficient condition

for =15 € [0,1]:

2 1+p 1+p)\°
> — -1 18
T= H—-L—e¢ 1—p+\l<1—p> (18)

From this it can be seen, that in order to get two real solutions in (17) it must at least

hold that

T > (19)



That is, the deductible 7 has to be (weakly) higher than the relation between search
and diagnosis cost and the absolute difference in prices of the H and the L treatment.

From expression (15) it follows that for both z < z; and x > x5 a patient strictly
prefers to stay with the first physician and chooses y = 1. For z € (21, z5) it is better

to leave the first physician by setting y = 0 when receiving an H diagnosis. e

Proof of Lemma 2.

Depending on the patients’ symmetric strategy y we distinguish three situations:
a)y=1:

Patients play the pure strategy and always accept an H diagnosis from the first physi-
cian. Setting y = 1 in (6) and rearranging yields

—e+H—L>0 (20)

Obviously it is always a physicians’ best response to set x = 1 meaning to recommend
every patient an H treatment.

b) y = 0:

Now patients always decline an H diagnosis from the first physician. But it is not
possible for a physician to distinguish between patients coming for the first and second

time. Rearranging (6) yields

T

—e+
¢ 1+«

(H—-L) = 0 (21)
<
where z is the recommendation policy of the other physicians. We consider three cases:

1. When x = 0 all other physicians always recommend honestly an L treatment to

an L patient what solves (21) for
—e <0 (22)

Hence for the individual physician j it is also optimal to choose z; = 0. When
x = 0 no L patient receives an H diagnosis from an other physician which implies
that when an L patient visits physician j it is his first visit to a physician. If
physician j would recommend an H treatment it would be declined with certainty

and physician 7 would make no profit.
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2. When = = 1 all other physicians always defraud L customers by recommending

an H treatment. z; = 1 is a best response when

1
—€+§(H—L) Z 0

e < S(H-1) (23)

When (23) holds physician j sets ; = 1 and also defrauds every L patient of
his clientele. This is because now there are sufficiently many L patients in the
market who are on their second visit and therefore accept an H diagnosis with

certainty.

When e > L(H — L), then z = 1 cannot be a candidate for a symmetrical
physicians’ best response to y = 0 since unilateral deviation to z; = 0 would lead

to a higher payoff for physician j.

3. When z € (0,1) all other physicians defraud their patients with an L problem
with positive probability. For a symmetric best response, physician j must also
be indifferent between diagnosing honestly and giving a false recommendation.

From (7) this holds if

e

“H-L e (24)

T

A solution exists if e < $(H — L). If e > $(H — L) then no z € (0,1) is a

candidate for a best response to y = 0 due to the same argumentation as above.
c)y € (0,1):
Patients mix between accepting and declining an H diagnosis from the first physician.

Rearranging (7) (with an equal sign) yields
z(l—y)H—L—e)—e+y(H—-L) = 0 (25)

From partial derivation we get

de  (H-L)—xz(H —-L—e)
7 (P 7 oy s B (26)

An increase in y leads to a decrease in x. With a higher y a physician needs less L
patients on their second visit to be indifferent between honest behaviour and defrauding
L patients.

For the best responses = to y € (0,1) we again distinguish three cases:
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1. Suppose all other physicians choose x = 0. There exists a y so that (25) holds

with z = 0:

y = (27)

e
H-L

Therefore for low values of y (y € (0, ]) z; = 0 is a best response as long as

all other physicians choose =z = 0.

Suppose all other physicians choose x = 1. From (25) we get that z; = 1 is a

best response whenever it holds that
(l—y)(H—L—e)—e+y(H-L)y=H—-L—e—(1—y)e>0 (28)

This holds as long as e < %
y

Suppose all other physicians randomise with some z € [0,1). From (25) we get
indifference for physician 7 to diagnose honestly or not if it holds:
—y(H—-L

(1-y)(H—-L—e)

The so determined z lies between zero and one as long as e < —yL Because of

e

(26) the = in (29) is decreasing in y and reaches x = 0 for y = 5%5.
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