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Abstract

This paper studies the incentives for credence goods experts to in-

vest effort in diagnosis if effort is both costly and unobservable, and

if they face competition by discounters who are not able to perform

a diagnosis. The unobservability of diagnosis effort and the credence

characteristic of the good induces experts to choose incentive compat-

ible tariff structures. This makes them vulnerable to competition by

discounters. We explore the conditions under which honestly diagnos-

ing experts survive competition by discounters; we identify situations

in which experts misdiagnose consumers in order to prevent them from

free riding on experts’ advice; and we discuss policy options to solve

the free-rider problem.
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1 Introduction

Buying a technologically advanced good, like a PC, a home cinema system or

even a new fridge is not an easy task. These goods come in different makes,

some offering a multitude of options many customers may never need. Cus-

tomers in these cases may lack precise knowledge on the available equipment,

most likely they are not sure which options of these goods are necessary for

them. Such goods are usually sold through two channels. On the one hand,

specialized dealers - experts - offer advice to a customer to pick the option

that best fits his needs. On the other hand, chain stores - discounters - offer

the goods without much advice.

With the discounter channel, a consumer needs to rely on a trial and

error process to find out which quality of the good matches his or her needs

best. With experts, consumers face the risk that the expert might not invest

effort to diagnose the consumer’s need and might just prescribe one quality

at random. Or, even if the expert knows what a consumer needs, she may

suggest a quality that maximizes her profits instead of a quality fulfilling

the consumer’s needs efficiently. On the other hand, what if the consumer

expects the expert to give proper advice? For an economically educated

customer, a natural reaction would be to simply take this advice and visit a

discount seller who offers no advice but the recommended quality at a lower

price.

Similar situations are ubiquitous. For instance, when your car’s ignition

doesn’t work you can go to a backyard garage and ask to replace the battery

or the generator; alternatively, you can visit a mechanic who is able to identify

which maintenance needs to be done by exerting costly (but unobservable)

effort. Once the diagnosis has been made, you can again either issue the

repair or, with some excuse, turn down the offer and buy the suggested

treatment at a cheaper place.

In this article we address this two sided incentive problem, a moral hazard

problem on the experts’ side - providing honest diagnosis - and a free riding

problem on the consumers’ side.

The examples of expert sellers and repair services have in common that

the consumer feels a need but cannot tell which type or quality of the good or
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service meets his need best. An expert, on the other hand, is able to identify

a consumer’s need by performing a diagnosis.

Goods and services where an expert knows more about the quality a

consumer needs than the consumer himself were first studied by Darby and

Karni (1973) and are called credence goods. In the literature on credence

goods (see Dulleck and Kerschbamer 2006 for a recent survey) most contri-

butions ignore consumers’ option to free ride on a given advice. This is done

by either assuming that diagnosis needs no special effort (cf., e.g. Pitchik

and Schotter 1987, Sülzle and Wambach 2005, and Fong 2005) or that diag-

nosis effort is observable and verifiable so that a (fair) diagnosis fee can be

imposed on the consumer (see, for instance, Wolinsky 1993 and 1995, Emons

1997 and 2001 or Alger and Salaniè 2006). In this article, we study the

incentives for experts to invest effort in diagnosis and to suggest the right

quality of a credence good in a setting where diagnosis effort is both costly

and unobservable, and where experts face competition by discounters who

are not able to perform a diagnosis.

The basic features of our model are as follows. On the demand side, there

are many consumers in the market. Each consumer needs either a good of

an expensive high quality (c) or a good of a cheap low quality (c). Each

consumer knows that he has a need, but he does not know which quality is

sufficient to satisfy it.

On the supply side of the market there are two types of providers: experts

and discounters. Experts have the ability to perform diagnoses at a cost

before providing goods but discounters can only provide the good a consumer

requests without knowing what he actually needs.

Depending on how likely the consumer needs the high quality good and

how costly diagnosis is, the socially most efficient way to serve a consumer

is one of the following:

• Policy A - perform a costly diagnosis and provide the quality matching
the needs of the customer;

• Policy B - perform no diagnosis and blindly provide high quality - this
policy guarantees that the customer’s need is satisfied; and
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• Policy C - perform no diagnosis and begin with the low-quality good

and if this policy fails follow up with the high-quality good.

Intuitively Policy A is the most efficient solution if the likelihood to need

the high-quality good is neither close to zero nor close to one i.e., diagnosis

will provide much information, and when the cost of diagnosis is sufficiently

low.

If diagnosis was contractible, then experts would dominate the market

whenever Policy A is the most efficient solution. However, diagnosis is unob-

servable and costly to the experts and the only way the experts can convince

consumers that they are going to perform it is to offer contracts such that

it is incentive compatible for them to perform the diagnosis. This makes

them vulnerable to competition by discounters. We show that when the

diagnosis is unobservable, even when Policy A is the efficient way to serve

consumers, experts may not be able to commit themselves to using it when

they compete with discounters. The idea is the following: If an expert wants

to convince consumers that she is going to adopt Policy A, she has to design

her tariff structure in such a way that the following two cheating strategies

are unattractive for her:

• cheating strategy b - abstain from diagnosis and blindly recommend the
expensive, high quality; and

• cheating strategy c - abstain from diagnosis and blindly recommend the
cheap, low quality.

Since the final success of service is observable and verifiable in our model,

the incentive to adopt cheating strategy c is easily removed by the expert

offering a costly service for the case of insufficient quality of the good. To

prevent her temptation to apply cheating strategy b instead of Policy A, the

markup for the high quality good must be set to zero and diagnosis has to

be provided for free. This means that diagnosis costs must be earned only

through the mark-up on low-quality goods. However, if the mark up for the

low-quality good exceeds consumers’ switching costs of going to a discounter,

then consumers will abandon the expert upon being recommended to con-

sume the low-quality good. This defection will in turn destroy the expert’s
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incentive to adopt Policy A. As a result, when the switching cost is suffi-

ciently low, then there does not exist an equilibrium in which experts always

honestly perform the diagnosis before recommending one of the qualities.

However, under certain conditions there exists an equilibrium in which

experts perform diagnosis with probability strictly between zero and one.

In such an equilibrium experts randomize between Policy A and cheating

strategy c in order to keep consumers less than perfectly informed on their

true needs. As a result, even if the markup for the low-quality good is higher

than the search cost, consumers still decide to stay with the expert since only

an expert offers some insurance against failure.

Our analysis is related to several strands of previous literature. First,

to the literature on credence goods. The credence goods paper closest to

ours is Pesendorfer and Wolinsky (2003). As in the present paper they con-

sider a market in which an expert must exert costly but unobservable effort

to identify the service quality that meets a consumer’s needs best. Their

main focus is on the role of a specific mechanism — the gathering of mul-

tiple opinions — in disciplining experts’ behavior. A crucial assumption in

the Pesendorfer/Wolinsky analysis is that the final success of service is not

contractible. Otherwise, the incentive problem stemming from the unobserv-

ability of diagnosis effort could easily be solved by an appropriate choice of

diagnosis and good prices as well as of warranty payments for the case of an

insufficient quality of the product. In contrast, in our model the success of a

recommended product quality is observable and verifiable and the problem

analyzed here stems from the existence of discounters who cannibalize the

experts’ market.

Our analysis is also related to the papers by Bouckaert and Degryse (2000)

and Emons (2000) on competition between safe and risky repair experts. In

these articles consumers face the choice between visiting an expensive expert

directly and first trying to solve the problem using a cheap expert. While

the expensive expert can solve the problems of all consumers, the cheap ex-

pert’s repair technology is not always successful. If the cheap risky expert

fails, a consumer ends up with the expensive safe expert paying for the ser-

vice twice. There are several distinctions between these two papers and the

setting considered here. First of all, these papers abstract completely from
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both, experts’ incentive to provide a serious diagnosis and their incentive to

provide the appropriate good. Also, there is no other asymmetric informa-

tion involved in the models. Finally, this literature also abstracts from the

possibility of warranties for cheap sellers. Thus, when translated to the lan-

guage of the present paper, this literature studies price competition between

two discounters, one selling only the low quality c, the other selling only the

high quality c.1

Our analysis also has close parallels in the literature on vertical restraints

and retail price maintenance (RPM). The classical RPM literature (the sem-

inal paper is Telser 1960; other entries include Marvel and McCafferty 1984,

Klein and Murphy 1988, and Shaw 1994) studies situations in which sales at

the retail level depend both on retail prices and on the amount of ”special

services” the retailers provide jointly with the product. Since these ser-

vices have a public good characteristic none of the retailers has an incentive

to offer them. In this situation RPM, used as a price floor, can alleviate

the problem because it prevents price competition and channels competition

into non-price dimensions such as service. The present paper can be seen

as complementary to the existing RPM literature in that it provides (i) a

new motivation for the use of RPM (in the traditional RPM literature, the

special service consists of demonstration or certification activities for a ho-

mogeneous product; by contrast, in the present context there are different

types or qualities of a good or service and the special service consist in help-

ing the consumer to identify the quality that fits his needs best), and (ii) a

new formalization of the special-service free-rider story which is more in line

with the original Telser argument envisioning competition between retailers

providing special services and charging high prices and retailers providing

no service and charging low prices (in the existing formal literature on RPM

there is only one type of retailer and the problem is to induce this type of

1Other papers on competition between safe and risky providers include Glazer and
McGuire (1996) and Krishna and Winston (2003). In the former article consumers do not
know their success probability with the risky provider while the risky provider learns this
probability by diagnosing the consumer and the main focus is on optimal referral from the
risky to the safe provider. The latter article endogenizes quality choice - where quality is
modeled as the probability with which the product will satisfy the consumer - as well as

the initial entry decision.
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retailer to provide the desired service2).

The rest of the paper is organized as follows. Section 2 presents our model

of competition between experts and non-experts, characterizes the efficient

diagnosis and provision policy and shows that the efficient solution could be

sustained in equilibrium if experts’ diagnosis effort was observable and veri-

fiable. In Section 3 we turn to our model with unobservable diagnosis effort

and identify the main reasons for the inefficiencies. Section 4 discusses some

of our assumptions and presents some extensions, and Section 5 concludes.

2 The Model

On the demand side of our model there is a continuum of mass one of ex ante

identical consumers. Each consumer (he) needs either a good of an expensive

high quality (c) or a good of a cheap low quality (c). Each consumer knows

that he has a need, but he does not know which quality is sufficient to

satisfy it. He only knows that he has an ex ante probability of h that only

high quality is sufficient and a probability of (1 − h) that the low quality

is sufficient. Each consumer gets a per period utility of v from the good

when it does deliver, and zero if it fails to satisfy. Failure is assumed to be

verifiable. This means that payments and additional post sale services can

be conditioned on success. We also assume that quality is observable and

verifiable so that payments can also be conditioned on the quality provided.

Each consumer can visit one or more sellers. The consumer incurs a search

cost s per seller he samples, independently of whether or not he chooses to

be served by this seller. This cost represents the time and effort incurred in

searching for a seller. As will become clear below, the variable s can also be

interpreted as the remorse felt by a consumer if he decides to visit a second

seller after having received advice from the first one.

On the supply side there are two types of sellers, experts and discounters,

2An exception is Bolton and Bonano (1988). The situation studied there is quite
different, however, since consumers are assumed to be able to benefit from a given retailer’s
services only if they purchase the good from him. Thus, free-riding in the provision of

costly services is not an issue there.
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and there are at least two of each kind. Each seller (she) can serve arbi-

trarily many consumers. Experts have the ability to perform diagnoses at a

cost c before providing goods but discounters can only provide the quality a

consumer requests without knowing what he actually needs. The cost of the

high quality is c and the cost of the low quality is c, with c > c.3

The interaction between consumers and sellers is modelled as follows.

Time is divided into two periods. Before the first period begins, experts and

discounters simultaneously announce their tariffs. A tariff by a discounter

specifies a price q for the low quality and a price q for the high quality.

A tariff by an expert specifies a diagnosis fee p for the recommendation, a

price p for the low quality and a price p for the high quality. An expert’s

tariff might also specify post sale services or transfers at cost t for the case

that the recommended quality is insufficient. At the beginning of period 1

consumers enter the market and — upon observing the tariffs available in the

market — each consumer decides which provider (if any) he visits. When

a consumer visits a discounter, he specifies which quality he wants. The

discounter then provides the desired quality and charges the price posted for

it. When a consumer consults an expert, he has to pay the diagnosis fee p in

advance. In exchange, the expert makes a recommendation. The consumer

doesn’t observe whether the expert’s recommendation is based on a serious

diagnosis or not. After learning the recommended quality, the consumer

decides whether to buy it from the expert or not. If he refuses, he either

leaves the market or continues to search for another provider by spending

an additional search cost s. If the consumer accepts, the expert provides the

recommended quality at the price posted for it. The first period ends with

each consumer either having left the market or having bought a good. If the

quality a consumer got is sufficient for the intended use he leaves the market.

Otherwise he loses v in this period and either buys c from the same provider

or continues search in the second period. If a consumer does not buy a good

for two periods, the consumer leaves the market. There is no discounting.

Consumers are minimizers of expected cost. The total cost to a consumer

who visited n (= 1, 2, 3, ..) different sellers and got a sufficient quality in

3For convenience, both the quality of the good and the associated cost are denoted by
c.
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period r (= 1, 2, 3; period 3 here stands for the case where the consumer’s

need is not satisfied for two periods4) is ns + (r − 1)v plus the sum paid

for diagnosis and goods in the course of his search, minus possible transfers

for insufficient quality. By assumption, if a consumer is indifferent between

visiting a provider and not visiting a provider, he decides for a visit. Also,

if a customer who decides for a visit is indifferent between visiting an expert

and visiting a discounter, he decides for the expert and if he is indifferent

between two or more experts (or two or more discounters), he randomizes

(with equal probability) among them.

Sellers maximize expected profit. The profit a discounter derives from a

customer who visited her is simply the price of the quality sold minus cost.

The profit an expert derives from a customer depends on whether she incurs

the diagnosis cost c or not, on whether the consumer accepts the recommen-

dation or not, and on whether the quality provided is sufficient to satisfy the

consumer’s need or not. By assumption, an expert recommends the appro-

priate quality if she is indifferent between recommending the appropriate and

recommending the wrong quality, and this fact is common knowledge among

all market participants.5

Throughout the paper we restrict attention to situations where the fol-

lowing two conditions hold

v > c+ s

c− c ≥ s

The first of these inequalities states that it is always efficient to buy sufficient

quality even in period two. The second inequality rules out the uninteresting

cases, where consumers will never visit more than one seller. Throughout

the paper we also assume that providers cannot commit to provide a quality

at price below cost. This means that we can restrict attention to prices

satisfying the following two conditions
4As is easily verified, our analysis and results would remain unaffected if we assumed

instead that r ∈ {1, 2, x}, where period x ≥ 3 stands for the case where the consumer
does not buy a good for two periods.

5Introducing some guilt disutility associated with recommending a wrong quality would
yield the same qualitative results as this common knowledge assumption provided the effect
is small enough to not outweigh the pecuniary incentives.
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p, q ≥ c

p, q ≥ c.

To keep the analysis simple we finally assume that experts cannot charge a

negative diagnosis fee6

p ≥ 0

The equilibrium concept we employ is that of perfect Bayesian equilibrium.

That is, we require that the strategies of the market participants yield a

Bayes-Nash equilibrium not only for each proper subgame, but also for con-

tinuation games that are not proper subgames (because they do not stem

from a singleton information set).7 Our focus will be on symmetric equilib-

ria.

Throughout our analysis we use the following notation. We use the term

∆ to denote the mark-up an expert charges on the diagnosis (that is, ∆ =

p− c). Similarly, we will use the term ∆ for the mark-up the expert charges

on the low quality good, and the term ∆ for the mark-up she charges on the

high quality good (that is, ∆ = p− c and ∆ = p− c).

Let us begin with a characterization of the efficient diagnosis and pro-

vision policy. Since searching for a seller is costly, efficiency requires that

consumers are treated by the first provider they visit (that is, separation of

diagnosis and provision is inefficient). Thus, three policies are candidates for

the efficient solution:

• Policy A: performing a costly diagnosis and providing the quality
matching the need of the consumer;

• Policy B: performing no diagnosis and blindly providing c; and

• Policy C: performing no diagnosis and beginning with c and if this

quality fails, then following up with c.

6If experts charge a negative diagnosis fee, consumers might have an incentive to en-
gage in ’diagnosis shopping’. To remove this incentive p must exceed −s. Our stronger
assumption p ≥ 0 simplifies the analysis but is not important for our main findings.

7Here note that a consumer who visits an expert has to decide whether to stay or to
leave without knowing whether the better-informed expert has recommended the right or
the wrong quality.
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c 
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C

h=( c -c)/(v+ c+s) 

h=c/(v+ c+s ) 

 c-c 

h=1-c/( c -c)

Figure 1: < Insert figure 1 about here >

The most efficient policy is the policy that minimizes generalized cost.

The generalized cost for Policy A is s+ c+(1−h)c+hc, the generalized cost

for Policy B is s+ c, and the generalized cost for Policy C is s+ c+h(v+ c).8

Figure 1 displays the efficient policy for different (c, h) combinations, holding

v, c, c and s fixed. The letter in a region indicates the efficient policy for the

respective parameter combination.

Before turning to our model with unobservable diagnosis effort we first

show that the efficient solution could be sustained in equilibrium if experts’

diagnosis effort was observable and verifiable. We record this result as

Proposition 1 If experts’ diagnosis effort is observable and verifiable then
in any equilibrium the market will be efficient.

Proof. Consumers who visit a discounter face no incentive problem. Every-
thing is as if discounters just provide normal goods. Thus, if the parameters

of the model are such that we are in Region B (Region C, respectively) then

in any equilibrium q = c (q = c and q = c, respectively) by the usual price-

undercutting argument and this induces consumers to refer to discounters,

the sellers that are best for them.9 Remain consumers in Region A. To re-

8Here notice that we assume that a consumer does not incur another search cost if
he buys c after first having tried c. In an earlier version of this paper (Dulleck and Ker-
schbamer 2005) we employed the alternative assumption that visiting a provider always
costs s. The analysis is slightly more complicated, the qualitative results are the same,
however.

9The only way for experts to attract customers without making losses in this situation

is to act like a discounter; that is, to offer goods at marginal cost, without providing
a serious diagnosis. Here note that although in our model experts and discounters are
assumed to be distinct providers, nothing would change if we assumed instead that there
is only one kind of seller with the characteristics we have ascribed to experts and if we
call such a provider ’expert’ if she sets either p > 0 or offers post sale services in case of
insufficient quality which cost her t > 0, and ’discounter’ otherwise. All results remain
unaffected provided that at least four of these sellers populate the market. In what follows
we call an expert who acts like a discounter a discounter.
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move consumers incentive to switch to discounters after receiving advice,

prices have to be such that ∆, ∆ ∈ [0, s]. To remove an expert’s incentive
to recommend the wrong quality, prices and transfers have to be such that

(∆ − ∆) ∈ [0, t]. If prices and transfers did not satisfy this latter condi-
tion then customers would correctly infer that experts have an incentive to

provide the wrong quality and they would adjust their willingness to pay

accordingly. With prices that induce non-fraudulent behavior we are again

back to the normal good case; that is, Bertrand competition yields prices such

that underbidding yields losses and charging more implies a loss of customers.

Putting these conditions together yields prices p, p and p and transfers t ful-

filling the following properties ∆+ (1− h)∆+ h∆ = 0; (∆−∆) ∈ [0, t]; ∆,
∆ ∈ [0, s]; and ∆ ≥ −c. With experts’ prices and transfers satisfying these
conditions and discounters who are unwilling to make losses consumers will

again choose the efficient policy.

3 Unobservable Diagnosis: Pure Strategy Equi-

libria

We now turn to our basic model with unobservable diagnosis effort. Obvi-

ously, if the parameters of the model are such that we are either in Region B

or in Region C of Figure 1, then the equilibrium behavior of market partici-

pants does not depend on whether the experts’ diagnosis effort is observable

or not. In both cases only discounters are active and they charge marginal

cost prices. Our main focus in the rest of the paper will therefore be on

parameter constellations in Region A. An important question in this region

is whether experts can design their price structure (consisting of diagnosis

and good prices as well as of post sale services and transfers for the case that

the recommended quality is insufficient for the intended use) in an incentive

compatible way. The answer turns out to be yes, but at the cost of being

vulnerable to competition by discounters. To see this, first observe that the

most attractive options for an expert who gets visited by a consumer and

who expects to be able to induce the consumer to accept the quality she

recommends are now:
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• strategy a - performing a costly diagnosis and providing the quality
matching the need of the customer (Policy A);

• (cheating) strategy b - abstaining from diagnosis and blindly recom-

mending c; and

• (cheating) strategy c - abstaining from diagnosis and blindly recom-

mending c.

Given that the expert is free to set the transfer, she will use it to make sure

that strategy c is unattractive for her. For strategy a to dominate strategy c

the costs of post sale services and transfers, t, and the mark-ups ∆, ∆ and

∆ need to fulfill the condition ∆ + (1 − h)∆ + h∆ ≥ p + ∆ − ht which is

equivalent to

t ≥ ∆−∆+
c

h
. (1)

This condition can always be met by an appropriate choice of the warranty

payment t. Strategy b is the more critical one. For strategy a to dominate

strategy b the mark-ups ∆, ∆ and ∆ need to fulfil the condition ∆ + (1 −
h)∆ + h∆ ≥ p + ∆ which is equivalent to c/(1 − h) ≤ ∆ − ∆. If experts

were able to commit to provide goods at prices below cost no problem would

arise. But given experts’ commitment problem, prices need in addition fulfill

∆,∆ ≥ 0, which, together with the previous condition yields
c

1− h
≤ ∆. (2)

Consumers are aware that discounters charge marginal cost prices. Conse-

quently, they will accept to receive the quality recommended by an expert

only if the price the expert charges for the recommended quality does not

exceed the sum of production cost plus search cost. This implies another

restriction on the price for the low quality, namely

∆ ≤ s. (3)

Obviously, if s < c
1−h then conditions (2) and (3) are incompatible. This

leads us to our next result
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h=( c -c)/(v+ c+s) 

h=c/(v+c+s ) 

  s  c-c 

h=1-c/s 

Figure 2: < insert figure 2 about here > Market Equilibria with Homoge-

neous Consumers and Unobservable Diagnosis Effort

Proposition 2 Consider our basic model with unobservable diagnosis effort.
Suppose that the parameters of the model are such that we are in Region A

of Figure 1. Then the efficient solution is sustainable in equilibrium if and

only if s ≥ c
1−h . If s <

c
1−h then experts refrain from providing advice and the

market is served by discounters.

Proof. From the discussion above it is clear that experts cannot survive as

full service providers (i.e., providing both, honest diagnosis and appropriate

quality) whenever s < c
1−h . For s ≥

c
1−h prices and transfers satisfying con-

ditions t ≥ ∆−∆+ c/h and c/(1−h) ≤ ∆−∆, as well as p ≥ 0,∆ ≥ 0 and
∆+ (1− h)∆+ h∆ = 0 are the unique equilibrium prices of experts by the

usual price-undercutting argument. These conditions together yield p = 0,

p = c+ c
1−h , p = c and t ≥ c

(1−h)h .

How does the new equilibrium look like? A comparison of Figure 1 to

Figure 2 reveals that the original Region A is split into three distinct parts.

If consumers’ switching costs are high, then experts provide honest diagnosis

and appropriate quality and full efficiency prevails (Region A0). Otherwise,

inefficiencies arise. In the light grey area experts should but do not provide

diagnosis and customers blindly buy c from a discounter. This leads to an

efficiency loss of (1− h)(c − c) − c. Similarly, in the dark grey area experts

should but do not provide diagnosis and consumers blindly buy c from a

discounter. This implies an efficiency loss of h(v + c)− c.

4 Discussion

In this section we discuss some of our assumptions and present some exten-

sions.
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4.1 Mixed Strategies - Almost Reliable Experts

In the above analysis we focused on pure strategy equilibria. In the region

where Policy A is most efficient, but in which experts are not able to use

strategy a without making losses (the two grey areas in Figure 2), there might

exist mixed strategy equilibria in which experts randomize between strategy a

and strategy c in order to keep consumers less than perfectly informed about

their true needs. As a result, even if the mark-up on the low-quality good

is higher than the search cost, consumers might still decide to stay with the

expert since only the expert offers some insurance against insufficient quality.

Let us explore the exact conditions for the existence of such an equilibrium,

that is, for the existence of an equilibrium in which

(i) all consumers visit an expert;

(ii) experts perform a diagnosis with probability α ∈ (0, 1) and blindly
recommend c otherwise; and

(iii) consumers accept to receive the recommended quality even though

s < ∆.

For experts to be prepared to randomize between strategy a and strategy c,

we must have

t = ∆−∆+
c

h
and

c

1− h
≤ ∆−∆.

If consumers expect that all experts who post tariffs satisfying these con-

ditions randomize in the same way, i.e. choose the same α, then in any

equilibrium with the above three characteristics ∆ = −c, ∆ = c/(1 − h),

∆ = 0 and t = c
(1−h)h by the usual price cutting argument.

10

To ensure that a consumer who receives a c recommendation is prepared

10Mixed strategy equilibria involving higher mark-ups (and strictly positive profits for
experts) can be supported by other out-of-equilibrium beliefs.
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to accept it, the α must be such that11

c

1− h
≤ s+

h(1− α)

1− h+ h(1− α)

c

h(1− h)
⇐⇒ αc

1− αh
≤ s.

In the most efficient mixed strategy equilibrium fulfilling conditions (i)-

(iii) above, this inequality is just fulfilled, i.e. α∗ = s
c+hs

.

Comparing the inefficiencies implied by experts’ randomization to the

inefficiencies caused by relying on a discounter tells us whether consumers

are still willing to visit an expert in the first place. In the dark grey area of

Figure 2 this is obviously the case since there we have (1− h)(c − c) − c ≥
h(v + c)− c ≥ (1− α)[h(v + c)− c], where both inequalities are strict in the

interior of the area.12 In the light grey area of Figure 2 the issue is more

delicate. A consumer in this region who expects that he will accept whatever

the expert recommends is only willing to see an expert if

(1− h)(c− c)− c ≥ (1− α)[h(v + c)− c]. (4)

Obviously, on the upper end of the region - along the line h = (c−c−c)
(c−c) -

this condition is always violated since the LHS of condition (4) is zero there

while the RHS is strictly positive. On the other hand, on the lower end -

along the line h = (c−c)
(v+c)

- we have again (1− h)(c− c)− c = h(v + c)− c ≥
(1− α)[h(v + c)− c], where the inequality is strict for c < (v+c)(c−c)

(v+c)
. So at

the lower end condition (4) is always satisfied.

If we replace α in condition (4) by α∗ we see that the LHS of the inequality

is increasing in h, while the RHS is decreasing in h. Given that we know

already that the inequality is violated with certainty for large hs in the light

11If a consumer who got a c-recommendation stays with the expert instead of switching
to a discounter then he pays ∆ = c/(1− h) more for the good for sure. The advantage is,
that he saves the switching cost s (again for sure), and that he gets the transfer t = c

(1−h)h
whenever the low quality fails to meet his needs. From the consumer’s perspective, the
latter happens with probability h(1−α)

1−h+h(1−α) , the conditional probability that he needs c
given that the expert has recommended c.
12Here, the first term is the efficiency loss associated with the consumer blindly buying

c in Region A of Figure 1, the second term is the efficiency loss associated with blindly
buying c, and the last term is the efficiency loss associated with the consumer visiting an
expert who randomizes as indicated above.
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grey area while it holds for small hs exceeding (c−c)
(v+c)

, we know that for each

c < (v+c)(c−c)
(v+c)

there exists a unique bh(c) ∈ ( (c−c)
(v+c)

, (c−c−c)
(c−c) ) such that condition

(4) holds with equality. It is straightforward to solve for this bh(c) and to
show that bh(c) is a strictly decreasing, strictly convex function that starts atbh(0) = 1, ends at bh( (v+c)(c−c)

(v+c)
) = (c−c)

(v+c)
, and is always above the line h = 1− c

s
.

Thus, it has the shape as shown in Figure 3.

We summarize our findings to

Proposition 3 Consider the basic model with unobservable diagnosis effort.
Suppose that the parameters of the model are such that we are in Region D

of Figure 3. Then there exists an equilibrium in which all consumers visit

an expert, active experts randomize between strategy a and strategy c, and

consumers accept to receive the quality recommended even though s < c
1−h .

In the equilibrium of Proposition 3 experts undertreat consumers with

strictly positive probability to keep them uninformed as this deters them from

free riding on experts’ advice. This result resembles one of the equilibria in

Alger and Salaniè (2006). There, experts refer to an overtreatment strategy

to keep customers uninformed. While Alger and Salaniè relax the assumption

that the quality of the good delivered is observable and verifiable, we relax

the assumption that diagnosis effort is observable. With unobservability

of quality, experts have to post the same price for both qualities to avoid

fraud. This constant price, in turn, implies a cross-subsidization from low

to high quality. By contrast, with unobservability of diagnosis, the cost of

diagnosis has to be carried by low quality to avoid fraud, again implying a

cross subsidization. The cross-subsidization induces experts in both cases

to lie to consumers to keep them uninformed thereby preventing them from

seeking a better price elsewhere. In the Alger and Salanié model lying occurs

in a pure strategy equilibrium and involves experts always claiming that the

high quality is needed regardless of the costumer’s true needs. In our model
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lying occurs in a mixed strategy equilibrium and involves experts sometimes

claiming that the low quality is needed regardless of the customer’s true

needs.

4.2 Alternative Contractual Arrangements

In the above analysis we focused on simple contractual forms specifying only

p, p, p and t. In the real world we observe more sophisticated contracts, for

example, contracts that specify a potentially high price for diagnosis and

promise to waive the fee if the consumer accepts to buy the recommended

quality at the same shop. Obviously, such contingent diagnostic fees kill

consumers’ free riding incentives altogether. This may explain why such

contingent fees are a common practice in many repair services including car

and computer repairs. In other markets contingent fees are more problematic

as they are susceptible to abuse by experts. Why? Because under such a

contract an expert is tempted to refrain from investing in diagnosis and

to blindly recommend high quality and at the same time to persuade the

consumer that he is better off buying c elsewhere (for instance, by claiming

that some -at the moment unavailable- parts are needed for the execution of

c and that it would take several weeks for those parts to arrive). Unless the

expert is committed to a price and the delivery of high-quality goods, she

can thus force consumers to pay for non provided diagnosis.

Another option is bundling tarification - i.e. charging a single price for a

product including diagnosis. Does this policy alleviate the inefficiencies? No,

bundling tarification is exactly what the experts in our model do by setting

p = 0 and what makes them vulnerable to competition by discounters.

What about warranty contracts, that is, contracts whereby the expert

promises to satisfy a consumer’s need at a specific price p̃? Our assumption

that experts cannot commit to provide a quality at a price below cost would

imply p̃ ≥ c. But then an expert offering such a contract is indistinguishable

from a discounter selling only high quality. Thus, this option does not solve

the problems in the grey area of Figure 2.
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4.3 Vertical Restraints - Overprovision of Diagnosis
and Insufficient Goods

The traditional vertical-restraints-literature typically takes the perspective

of a profit-maximizing manufacturer wishing to market its products to con-

sumers through a competitive retail sector.13 Let us, in this section, take this

perspective and ask whether a monopolistic manufacturer — or a cartelized

industry — would have incentives and means to correct, or at least amelio-

rate, the distortions encountered in the previous two sections. To tackle this

question we assume that the manufacturer’s marginal cost of production of

low quality (or high quality) is c (or c, respectively) and that she sells the

good at wholesale prices we and wd (we and wd, respectively) to experts and

discounters. We interpret any discriminatory pricing on the wholesale level

as vertical restraints. For instance, wd = wd = ∞ is equivalent to exclusive

dealership.

First notice, that with homogeneous consumers, the monopolistic man-

ufacturer has never an incentive to use both, experts and discounters, as

distribution channels. Thus, the following options are natural candidates for

a profit maximizing solution:

• Option 1: Sell both qualities of the good, and sell them through experts
only (wd = wd = ∞); charge wholesale prices we and we such that all

consumers visit an expert.

• Option 2: Sell only high quality (we = wd = ∞), and sell it through
discounters only (we = ∞); set the wholesale price wd such that all

consumers buy c immediately.

• Option 3a: Sell both qualities of the good immediately, and sell them
through discounters only (we = we = ∞); charge wholesale prices wd

and wd such that all consumers first try c, and, if this quality fails, then

buy c.

13An exception is Perry and Besanko (1991) who examine a model with two manufac-
turers who distribute their products through exclusive retail dealers and who compete for

customers indirectly by inducing retailers to carry their product.
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Option 1 is equivalent to forcing Policy A on the whole market, Option 2 is

equivalent to forcing Policy B on the market, and Option 3a is equivalent

to forcing Policy C on the market. As is easily verified the maximal profit

per consumer the manufacturer can earn with Option 1 is π1 = 2v− s− c−
(1 − h)c − hc, the maximal profit per consumer she can earn with Option

2 is π2 = 2v − s − c, and the maximal profit she can earn with Option 3a

is π3a = (1 − h)v − c − hc.14 A comparison between π1, π2 and π3a reveals

that Option 3a is strictly dominated by Option 2. The reason is, that the

availability of high quality at a reasonable price in period 1 cannibalizes the

market for low quality. Is there a more profitable alternative to Option 3a?

In our simple static framework with a fixed population the following strategy

is a natural candidate:

• Option 3b: Sell both types of good through discounters only (we =

we = ∞), but sell in the first period only c and in the second period

only c; charge wholesale prices wd and wd such that all consumers first

try c, and, if this quality fails, then buy c.

Although Option 3b is feasible in our simple model, it is a policy that only

makes sense in a static context with a fixed population. Up to now, this

simplifying assumption did not play any role for our results. But here it def-

initely does. In a more elaborate model, we envision the market as operating

over time without beginning or end. In any period, those consumers who

have successfully bought a good — or, who have decided to abstain from the

good — depart from the market and there is a flow of new consumers into the

market. In such an elaborate model, Option 3b is obviously infeasible.

Is there another alternative to Option 3a? The following strategy is a

candidate for a profit maximizing strategy:

14With Option 3a, prices have to fulfill (i) a period 1 participation constraint ensuring
that consumers buy c in the first period; (ii) a period 2 participation constraint ensuring
that consumers buy c in the second period if the low quality fails in the first period; and
(iii) a self selection constraint ensuring that customers do not buy c in period 1. It is
easy to show that (i) is redundant given (ii) and (iii). Thus, since increasing wd relaxes
(iii), the manufacturer will set wd = v, the maximum value consistent with (ii). With
wd = v, (iii) yields wd = (1 − 2h)v. Thus, the maximal feasible profit with Option 3a is
π3a = (1− h)v − c− hc.
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• Option 3c: Sell only c, and sell it through discounters only (we = we =

wd = ∞); set the price wd such that all consumers buy low quality

immediately.

If the consumer abstains from the good, he incurs cost 2v, if he buys c from a

discounter, he incurs cost s+wd+2hv. Thus, the maximal feasible wholesale

price for c is wd = 2v(1−h)− s leading to a profit of π3c = 2v(1−h)− s− c.

The use of Option 3c leads to a new kind of inefficiency, namely, that

some customers do not receive sufficient quality.

Proposition 4 If Option 3b is infeasible, then there exist (i) parameter con-
stellations for which consumers inefficiently visit an expert instead of blindly

buying c from a discounter; (ii) parameter constellations for which consumers

inefficiently immediately receive high quality instead of first receiving the low

and if this quality fails follow up with the high quality; and (iii) parameter

constellations for which consumers are inefficiently left dissatisfied if the low

quality fails.

Proof. Easily verified by comparing π1, π2 and π3c.

Figure 4 illustrates the result. In the light grey area consumers should

blindly buy c from a discounter and if c fails they should then get c. Now,

they visit an expert. In comparison to the first best policy this leads to an

efficiency loss of c−h(v+c). In the dark grey area customers are overtreated

by receiving always a high quality good, even though the efficient policy is

to sell first the low quality good and — only if low quality fails — the high

quality good. This leads to an efficiency loss of c − c − h(v + c). In area

C” all consumers should blindly buy c from a discounter and if c fails they

should then get c. Now, they have no possibility to buy c. This leads to an

efficiency loss of h(v− c).
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To conclude, we observe that the pricing and vertical restraints policy

of a monopolistic manufacturer solves the free-rider problem at the cost of

introducing other inefficiencies in the market.

4.4 Restricted Discounters - Getting Better, Getting
Worse

How robust are our results with respect to the assumptions that there are

only two qualities of the good and that discounters are not limited in the

qualities they can offer? With respect to the former assumption we do not

think that our results change if there are n > 2 qualities of the credence good.

Given that in this situation the service of the expert is more valuable, the

problem is even more worrying. In this case the mark-up to finance diagnosis

effort needs to be carried by the n− 1 lower qualities and the price structure
must be such that mark-ups are monotonically decreasing in quality. Thus, if

search costs are reasonable low and/or the probability of needing the highest

quality is reasonable high then our results still hold.

With respect to the latter assumption, the problem only disappears if

discounters cannot offer low quality goods. But, in this case some experts

may specialize in providing low quality goods only (similar toWolinsky, 1993)

thereby destroying an equilibrium where experts who provide diagnosis can

survive.15

Under the more reasonable assumption that discounters can only sell low

quality the problems analyzed earlier do not disappear as experts are still

forced to zero mark-ups on high quality goods. On the contrary, the problems

become even more severe for the following reason: On the one hand, the

parameter range where Policy A is efficient is increased, since (i) Policy B is

not available and (ii) consumers who buy low quality from discounters have

now to bear the diagnosis cost if they actually need high quality. On the

other hand, the parameter range where experts can offer Policy A without

inducing free-riding remains the same. Together these considerations imply

that the area where Policy A is most efficient but where an equilibrium in

15Experts specializing on low quality good provision would use a price structure satis-
fying p = c, p > c+ s, p = 0, t = 0.
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which experts honestly perform a diagnoses does not exist, is enlarged.

5 Conclusions

Whenever an expert can provide help to choose the appropriate quality of

a good or service needed, there is scope, for the expert on the one hand to

cheat on providing sincere (and costly) diagnosis and on the other hand to

abuse her position and to sell to consumers the quality that is most profitable

for her. At the same time, there is scope for consumers to cheat on experts,

by once having received her advice, buying the recommended quality of the

good or service from some non-expert supplier.

We have studied this two-sided incentive problem in a model in which

diagnosis effort is both costly and unobservable and in which experts face

competition by discounters. Our model offers several interesting insights.

First, it provides a new explanation for why in many experts markets

the price for diagnosis is set to zero. Our explanation is based on the un-

observability of diagnosis effort and the fact that a positive diagnosis fee (or

a positive mark-up on high quality goods) would induce experts to refrain

from diagnosis and to always recommend high quality. By contrast, earlier

explanations for diagnosis prices being set below diagnosis cost are based on

the fact that such a policy enables experts to transfer profits to consumers

that result from prices for goods being above marginal cost (see Taylor 1995,

or Alger and Salaniè 2006).

Secondly, our model predicts that mark-ups in experts markets are higher

for lower than for higher quality goods. The reason is again that high mark-

ups for high-quality goods are inconsistent with experts investing time and

money in finding out what a consumer really needs.

Thirdly, and closely related to the first point above, we are first (to our

best knowledge) to provide an explanation for contingent diagnostic fees, that

is, for arrangements setting a relatively high fee for diagnosis and promising

to waive the fee if the consumer accepts to buy the recommended good in

the same shop. As observed, to provide the right incentives for experts to

invest in diagnosis and to provide the appropriate quality, the diagnostic fee

has to be zero if consumers buy the recommended good from the expert, but
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this causes consumers to free ride on experts’ advice. The contingency avoids

free-riding behavior of consumers.

Forth, in the absence of contingent diagnostic fees, consumer free riding

might cause welfare costs even in an experts only market. Why? Because

experts may be forced to sometimes refrain from diagnosis and to blindly

recommend the cheap quality. Why. Because this keeps consumers less

than perfectly informed on their true needs and thereby prevents them from

seeking a better price at a discount shop. This result offers - at least to

our knowledge - the first explanation for equilibrium undertreatment in an

otherwise competitive market.
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