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Abstract

We study optimal direct mechanisms for a credence goods expert who can be
altruistic or spiteful. The expert has private information about her distribu-
tional preferences and possibly also about her customer’s needs. We introduce
a method that allows the customer to offer separate contracts to different
preference types and outline when separation is optimal. Furthermore, we
demonstrate that the optimality of separating mechanisms is sensitive to mi-
nor changes of the customer’s utility function. Additionally, we illustrate how
our results extend to more than two preference types and discuss possible
policy implications.
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1 Introduction

This paper studies optimal mechanisms for a credence goods expert who has private
information about her distributional preferences. Credence goods come in different
qualities and have the property that customers do not know which quality suits
them best.! Experts can diagnose customers’ needs (or 'problems’) and can provide
a treatment that satisfies these needs — or they can defraud customers. Economic
theory suggests that customers can induce experts to be honest by paying a suffi-
ciently large information rent. Yet, Dulleck et al. (2009) find that experts do not
respond to monetary incentives as predicted and show that this can best be explained
by the presence of distributional preferences, meaning that experts not only care for
their own monetary payoff, but also for the monetary payoff of their customers.
Motivated by this observation, Erharter (2012) derives optimal mechanisms for an
expert with distributional preferences that are common knowledge. Compared to a
selfish expert, the information rent paid to an expert is higher if the expert’s utility
decreases in the customer’s monetary payoff (spiteful preferences) and lower if her
utility increases in the customer’s monetary payoff (altruistic preferences).

The present paper extends the author’s work to unknown distributional pref-
erences. We assume that the expert’s utility can increase (altruistic preferences)
or decrease (spiteful preferences) in the customer’s monetary payoff. We consider
the case where the expert’s actions are constrained by liability and verifiability and
investigate the one-dimensional screening problem where the customer knows his
needs but not the expert’s preference type and the two-dimensional screening prob-
lem where the customer neither knows his needs (the expert’s 'problem type’) nor
the expert’s preferences. In both cases, the customer has to decide whether to choose
information rents that are optimal for the spiteful type (pooling mechanism) — and
to forgo some payoff from the altruistic type — or to choose information rents which
are optimal for the altruistic type (shut-down mechanism) — and to be untreated
by the spiteful type. Alternatively, the customer can try to offer different informa-
tion rents to both expert types (separating mechanism). In contrast to standard
principal-agent problems where differences in effort costs or productivities can be
exploited, separating preference types simply means to assign one type a lower share
of the surplus than the other type. However, as long as the expert cares more for her
own monetary payoff than the monetary payoff of the customer, even an altruistic
expert should prefer a higher share of the pie to a lower share.? Nevertheless, the
customer can induce the altruistic expert to accept a lower share by burning a part
of the surplus generated by a spiteful expert.

We obtain similar results in the one-dimensional case and the two-dimensional
case. If spiteful types are common, it is optimal to pool preference types and to
separate problem types. If spiteful types are uncommon, it is optimal to separate

!Credence goods have been defined by Darby and Karni (1973) as extension to Nelson (1970)’s
categorization of ordinary goods, search goods and experience goods. Dulleck and Kerschbamer
(2006) provide an extensive survey of the literature.

2Experimental studies measuring distributional preferences find that that there are few subjects
who put a higher (positive) weight on others’ monetary payoff than on their own monetary payoff if
they are behind in monetary terms (Andreoni and Miller, 2002; Fisman et al., 2007; Kerschbamer,
2010).



preference types and problem types. However, even though problem types are sep-
arated, all spiteful types end up with the same monetary payoff. Furthermore, we
find that if the domain of transfers is unrestricted and separation is optimal, it is op-
timal for the customer to burn the entire surplus generated by a spiteful expert and
to assign an altruistic expert her (negative) first-best payoff. Thus, the customer’s
expected payoff is equivalent to the expected payoff generated by a shut-down mech-
anism. Conversely, if transfers have to exceed expert’s treatment costs, a mechanism
that separates preference types can outperform a shut-down mechanism. A further
inspection of this result reveals that the optimality of a shut-down mechanism is
highly sensitive to changes in the customer’s utility function. For example, a sep-
arating mechanism is also optimal if the customer is risk-averse or has a negative
outside utility. In addition, we demonstrate how our results extend to more than
two preference types and discuss the relevance of our findings for actual credence
goods markets.

This paper is related to a growing literature on principal-agent problems and
distributional preferences® and complements this literature in several ways: (i) while
most papers only consider one preference type, we allow for two (or more) preference
types; (iii) while almost all papers assume that distributional preferences are known,
we assume that they are unknown, (iii) furthermore, this paper is the first that
presents a setting where agents can be separated with regard to their distributional
preferences; (iv) finally this papers extends the existing literature to credence goods
markets.

The paper proceeds as follows. Section 2 discusses related literature; Section 3
introduces a parsimonious credence goods model proposed by Erharter (2012) and
derives the optimal mechanism for the first-best case where the customer knows
his problem and the expert’s distributional preferences. Section 4 studies optimal
mechanisms for the (intermediate) second-best case where the customer knows his
problem but not the expert’s distributional preferences. Section 5 derives optimal
mechanisms for the two-dimensional screening problem arising when the customer
knows neither his problem nor the expert’s preferences. Section 6 discusses results
and possible generalizations. Section 7 concludes.

2 Background and related literature

This paper builds on a model proposed by Erharter (2012) that preserves the in-
formational structure arising in credence goods markets — a unique combination of
adverse selection and moral hazard — but abstracts from the structural assumptions
of existing models. In this model a self-regarding customer (he) incurs either a low
or a high need. Low needs can be satisfied by low (cheap) or high (expensive) treat-
ments, high needs can only be satisfied by high treatments. The customer consults
a single expert (she) with distributional preferences, who has the ability to diagnose
the customer’s need at zero cost and can provide an appropriate treatment. The
customer has the power to design a direct revelation mechanism (Myerson, 1982)

3Most recent contributions include Fehr et al. (2007), Englmaier and Wambach (2010), Neilson
and Stowe (2010), von Siemens (2011) and Kosfeld and von Siemens (2011).



that specifies the rules of interaction between himself and the expert. In particular,
this mechanism specifies the kind of treatment the expert has to carry out given her
diagnosis and the transfer the expert receives for each kind of treatment. Erharter
(2012) studies optimal mechanisms in the absence of institutions, under liability
and /or verifiability* and discovers that distributional preferences have a large im-
pact on the expert’s behavior in the absence of institutions and in the verifiability
case. In the liability case, the expert’s action space is severely narrowed and her
preferences over the remaining actions are more aligned regardless of the specifici-
ties of the model. Therefore, distributional preferences — along with other factors
such as capacity constraints or reputation — have less impact on expert’s behavior.
Nevertheless, the customer can improve her expected monetary payoff in all of the
above settings by taking the expert’s distributional preferences into account.

The present paper contributes to the literature on principal-agent problems and
distributional preferences. Itoh (2004), Demougin et al. (2006), Desiraju and Sap-
pington (2007), Dur and Glazer (2008), Bartling and von Siemens (2010b), En-
glmaier and Wambach (2010) and Neilson and Stowe (2010) review optimal em-
ployment contracts when workers are inequality-averse. While Grund and Sliwka
(2005) investigate inequality aversion in tournaments, Bartling and von Siemens
(2010a) discuss the role of inequality aversion in partnerships. Cabrales and Calvo-
Armengol (2008) and Kosfeld and von Siemens (2009, 2011) analyze labor market
segregation when workers are inequality-averse. Although it is well established that
distributional preferences are heterogeneous among subjects (Fehr and Schmidt,
1999), most authors assume that distributional preferences are homogeneous and
observable. Fehr et al. (2007) are a notable exception. They consider a principal-
agent model with moral hazard where both principal and agent can be either selfish
or 'fair’ (inequality-averse). They allow principals to choose between more and less
explicit contracts and find that the presence of fair subjects leads to less explicit
contracts.

To the best of our knowledge, von Siemens (2011) is the only author who studies
a principal-agent setting where agents have heterogeneous distributional preferences.
There is a risk-neutral, profit maximizing employer. The principal faces a continuum
of workers who can be of high or low-productivity and are either inequality-averse
or selfish. The inequality-averse agents have a piece-wise linear utility function as
proposed by Fehr and Schmidt (1999). Agents choose their reference group endoge-
nously. If they accept a contract by the principal, their reference group consists of
other co-workers. If they do not accept a contract, they get an outside rent of zero
and their reference group consists of other unemployed workers. Workers with the
same productivity have identical preferences over contracts. Hence, it is impossible
to screen for preferences. However, selfish and inequality-averse agents may have dif-
ferent participation constraints. High-productivity types get information rents that
prevent them from mimicking low-productivity types. Inequality-averse agents suffer
more from disadvantageous inequality than vice versa. Therefore, inequality-averse

4 As shown by Dulleck and Kerschbamer (2006), liability and verifiability are sufficient to contain
fraud on credence goods markets if experts are selfish. Moreover, the authors show that the large
variations in fraud levels in various credence goods models can be traced back to the presence or
absence of liability and/or verifiability.



agents with high productivity strictly prefer a high-productivity contract to a low
productivity contract because they have a higher payoff and hence have a lower disu-
tility from inequality.® If low-productivity types get no rents, an inequality-averse
low-productivity type feels envious towards high-productivity types and therefore
might prefer to stay unemployed. In order to overcome this incentive problem, the
principal can either exclude inequality-averse low-productivity workers or he can
give a positive rent to all low-productivity workers and increase the rents of high-
productivity workers accordingly. In contrast to von Siemens (2011), we assume
that the agent’s (expert’s) reference group is the principal (customer). Given the
experimental evidence provided by Dulleck et al. (2009), this is a plausible assump-
tion.

3 A model

3.1 Basic setup

The following credence goods market model is an extension to the model proposed
by Erharter (2012). There is a customer (he) who has a low need (or 'problem’) ¢
with probability p, and a high need h with probability p, = 1 — ps. The customer
consults an expert (she) who can diagnose the customer’s need at zero cost. The
expert has private information about her own distributional preferences. There is
a spiteful preference type (type 1) that occurs with probability ¢; and an altruistic
preference type (type 2) that occurs with probability g = 1 —¢;. Together, expert’s
private information can be represented by a two-dimensional problem-preference
type Oix € {014,011, 020,02, }. Note that as the customer’s needs are independent of
the expert’s preferences, both type dimensions are drawn independently from each
other.

The expert can provide a low treatment x, that can satisfy low needs or a high
treatment x; that can satisfy both needs. The cost of low and high treatment be
are x, and xj respectively, where 0 < z, < xj,. If the customer’s need is satisfied,
he receives a valuation of v that is larger than zj. If the customer’s need is not
satisfied, he receives a valuation of zero. This setup permits three types of fraud.
The expert can 'undertreat’ the customer by providing a low quality treatment
when high quality is needed, and can ’overtreat’ the customer by providing a high
quality treatment when low quality would be sufficient to the customer’s needs.
Furthermore, the expert can ’overcharge’ the customer by charging for a treatment
she did not provide. Dulleck and Kerschbamer (2006) consider a self-regarding
expert and suggest that two market institutions — verifiability of experts’ treatment
decisions and liability against undertreatment — can overcome fraud each on their
own or in combination if they are accompanied with suitable monetary incentives.
However, in Dulleck et al. (2009, 2011), the authors later find experimental evidence
suggesting that the same is not true if the expert has distributional preferences. In
the following we will assume that both liability and verifiability hold. As shown in
Erharter (2012), this is the only constellation where undertreatment, overtreatment

®According to Fehr and Schmidt (1999), inequality averse agents suffer more from inequality if
they are behind in monetary terms than if they are ahead.



and overcharging can be avoided simultaneously — even if the expert is spiteful.
Liability entails that the expert cannot undertreat the customer — if the customer
has the high problem, the expert can decide either to provide a high treatment or to
reject service. On the other hand, if the customer has the low problem, the expert
can either treat the customer appropriately by choosing z, or overtreat the customer
by choosing ;. Thus, liability implies that the customer always receives valuation
v when the expert provides a treatment. Verifiability means that the customer can
observe the expert’s actions and can condition transfers (and the decision to burn
surplus) on this observation. This implies that the expert cannot overcharge the
customer by providing a low treatment and claiming the transfer specified for a high
treatment.

In Erharter (2012), we assume that the expert receives a transfer t € R for her
services. Note that this domain permits transfers to be below the expert’s treatment
costs. As the utility of an altruistic expert increases in the customer’s monetary
payoff, it is possible that the expert is willing to treat the customer at a monetary
loss. Given that businesses that (constantly) incur losses should be forced to drop
out of the market sooner or later, this is not an entirely convincing assumption.
Therefore, we additionally consider the case of restricted transfers, where t;; > x;
for x; € {x¢,xp}. As it will turn out, assumptions about the domain of transfers
have important implications on the set of optimal mechanisms.

The customer can commit himself to ’burn’ a part of the surplus generated by
the expert’s service. Given the expert provides treatment x;;, the customer can
destroy any amount wy, € [0,v — x;] for xy € {zy,xp}. Burning surplus allows
the customer to generate trade-offs between surplus maximization and the expert’s
own monetary payoff that can be used to separate preference types. If the expert
refuses treatment, both players get an outside utility of zero. If the expert provides a
treatment, her monetary payoff is given by m;, = t;, — z; and customer’s monetary
payoff is given by 0, = v — tjp — Wig.

The customer designs a mechanism that specifies the set of messages the expert
can send about her (two-dimensional) type. This commits the customer to recom-
mend a certain treatment for every possible message, to pay the expert a certain
transfer, and to burn a certain amount of surplus for every treatment the expert can
provide.® As discussed in Erharter (2012), it is sufficient to consider direct revelation
mechanisms where the expert’s message space is equal to her type space and where
the expert has an incentive to reveal her (two-dimensional) type truthfully and to
follow the customer’s treatment recommendation obediently. This entails that the
customer’s design has to be incentive-compatible. A direct revelation mechanism
can be represented by a vector p = (z, Lk, wik)f:é}? that specifies a treatment x;,
a transfer ¢;;, and an amount of surplus to be burned w;, for every type 0;,.” As in
Erharter (2012), we apply the standard tie-breaking rule that the expert behaves
honestly and obediently if indifferent between actions.

The timing of events is as follows: (i) nature draws the expert’s (two-dimensional)
type, (ii) the customer designs a direct revelation mechanism g, (iii) the expert

6This formulation takes into account that the customer can verify the expert’s actions. See
Erharter (2012) for a more general formulation.

7That iS, H= (xikvtik7wik)§:zél,7}? = (:u(afl)vl’[’(GZQ)a :u(ghl)vu‘(ehQ))'



observes the mechanism, learns her type and decides whether to treat the customer
or not. If she decides to treat the customer, she sends a message, otherwise the
interaction ends. (iv) If the customer receives a message, he recommends the pre-
specified treatment. Upon receiving the customer’s recommendation, the expert
provides this treatment, (v) the expert receives the pre-specified transfer, the pre-
specified part of the surplus is burned and payoffs are realized.

The customer maximizes his own (expected) payoff. Hence, his utility from
treatment x;;, transfer ¢;;, and burning w;, is

Vik = v — tip — wig. (1)

The expert has distributional preferences that can be represented by a utility func-
tion of the form

Ui = tir, — i, + b(v — tig — wig), (2)

where b, € {by,by} with —1 < b < 0 < by < 1 is the expert’s valuation of the
customer’s monetary payoff. As b; < 1, type 1 is (linearly) spiteful (Levine, 1998).
As by > 2, type 2 is (linearly) altruistic (Lépez-Pérez, 2008).

In Erharter (2012) we consider the more general class of piece-wise linear distri-
butional preferences. These preferences have the property that the expert can have a
different attitude towards the customer’s payoft if she is ahead (t;x—xu > v—tjp—wir)
than if she is behind (¢;;, —x;x < v—t;—wyy). This class includes the most prominent
models of distributional preferences used in experimental and behavioral economics,
notably the inequality aversion model by Fehr and Schmidt (1999) and the quasi-
maximin model proposed by Charness and Rabin (2002). However, given liability
and verifiability, it can never be optimal for the customer to choose a transfer such
that the expert is ahead in monetary terms (Erharter, 2012). Hence, our assumption
is without loss of generality.®

3.2 Optimal mechanisms in the first-best case

In the first-best case where the expert’s (two-dimensional) type is known and trans-
fers are unrestricted, the customer’s optimization problem is

T L O tik —wi st Vi e {{,h} and Vk € {1,2} (FB)
tik — Tip + bp(v — tip — wir) > 0, (I Rit)

Tik = Ty, (Lir)

wi € [0,v — i, (Wik)

where I R;. is expert type 0;;’s participation constraint, requiring that type ;s
utility from treating the customer is higher than her outside utility of zero. L is
type 0;;’s liability constraint, requiring that undertreatment is infeasible and W,
specifies the lower and upper bound of w;;. As the expert’s (two-dimensional) type

8If the expert is behind in monetary terms, (the two-player version of) Fehr and Schmidt (1999)
inequality aversion is equivalent to linear spite and (the two-player version of) Charness and Rabin
(2002) quasi-maximin preferences are equivalent to linear altruism.

7



is known, there are no incentive constraints and different contracts can be offered
to different expert types without paying information rents. The optimal mechanism
for problem (F'B) is specified in Proposition 1.

Proposition 1. The optimal mechanism for the first-best problem with unrestricted
transfers (F B) specifies contracts pt™®(0y,) = (a:i, xi:gi”, O) foralli € {I,h} and all
ke {1,2}.

Proof. As participation constraint [ R;; is tightened if the customer requests a high
treatment when only a low treatment is needed, while the customer’s valuation from
treatment is unaffected, overtreatment cannot be optimal. As v > xj, undertreat-
ment cannot be optimal (however, this alternative is ruled out by liability constraint
L, anyway). Hence, appropriate treatment has to be optimal.

Burning surplus cannot be optimal: the utility of the spiteful expert increases
by (1 —b1) > 1 in transfers and increases only by (—by) < 1 in w;. Therefore, it is
cheaper for the customer to increase transfers than to burn surplus. The utility of
the altruistic expert decreases in w;, and thus cannot be optimal.

Finally, expert’s participation constraint I R;; has to be binding. If it were not
binding, the customer could increase his own payoff by decreasing transfers until it is
binding without affecting other constraints. Hence, xy, = x4, tix = (z;—brv) /(1 —bg)
and w;, = 0 for all Vi € {¢,h} and k € {1,2}. |

Proposition 1 implies that in the first-best case with unrestricted transfers and
appropriate treatment is optimal and burning surplus is sub-optimal. Recall that
m = v — t is the expert’s monetary payoff and that o = v —t — w is the customer’s
monetary payoff. Thus, the optimal allocations (m, o) following from Proposition 1
are

(—bk"’_x", v 5”) Vi € (¢,h) and Yk € (1,2). (AFB(6,,))
1—b, 1— by
Accordingly, the customer receives a fraction of 1/(1 — by) > 1/2 of the surplus,
while the expert receives a fraction of by/(1 —b;) < 1/2 for k € {1,2}. In other
words, the customer is ahead in monetary terms, as has been asserted in the previous
subsection. If the expert is altruistic, the customer gets even more than the surplus
generated from treatment — that is, 1/(1 — by) > 1 — while the expert incurs a
monetary loss.
The customer’s optimization problem in the first-best case where the customer
knows the expert’s (two-dimensional) type and transfers are restricted is

(F'B) s.t. Vi € {¢,h} and Vk € {1,2} (FBg)
tik 2> X, (Rix)

where constraint R;;. requires that transfers be larger than the expert’s treatment
costs. The optimal mechanism in this case is specified in Proposition 2.

Proposition 2. The optimal mechanism for the first-best problem with re-
stricted transfers (FBgr) specifies contracts puhP(0,) = ($g, wf‘Zi”,O), pkEB(Oh) =

(. 28222,0), pfP (012) = (21,21,0) and pf? (Bno) = (i, p, 0).




Proof. By the same arguments as in the proof of Proposition 1, it has to be optimal
for the customer to request appropriate treatment and to burn no surplus for all
expert types. If transfers for the spiteful expert type are lowered, participation
constraints I Ry and I Ry, bind before the restriction on transfers becomes binding.
Therefore, optimal transfers are the same as in Proposition 1. Conversely, if transfers
for the altruistic expert type are decreased, constraints Ry and Ry, bind before
participation constraints I Ry and I Rjs. Consequently, transfers ¢y = x, and tj,5 =
xp, have to be optimal. [ |

Proposition 2 implies that given problem (F Bg), appropriate treatment is optimal
and burning surplus is sub-optimal. The optimal allocations (m, o) following from
Proposition 2 are

(~biv=p,2=)  and (AEB(6,1))
(0,0 — ;) (AR (0:2))

for i € {¢,h}. If the expert is spiteful, the customer still receives a fraction of
1/(1 —by) > 1/2 of the surplus while the expert receives a fraction of by /(1 —by) <
1/2). However, if the expert is altruistic, the customer now receives the entire
surplus (and not more) and the expert receives a monetary payoff of zero.

4 Screening expert’s distributional preferences

In this section we consider the (intermediate) second-best case where the customer
knows his needs but not the expert’s distributional preferences. For ease of ex-
position, we assume that the customer always requests and receives appropriate
treatment and drop subscript ¢ € {l, h}. Thus, the customer solves the optimization
problem

, nax V=qv—t —w)+q@v—1t—ws) st (SD)
ti—x+b(v—1t; —wy) >0, (IRy)
to — x4 bo(v — ty —wy) >0, (IRy)
tih—x+bi(v—1t —wy) >ty —x+ by (v—ty —wy), (I1Ch2)
tQ—J}—l—bQ(U—tQ—wg)Z t1 —x + by(v —t —wy), (1Cy)

1 € [0,v — 1] (W)
2 € [0,v — x] (Ws)

where IR, and IRy are expert type 1’s and 2’s participation constraint while W;
and Wy specify the lower and upper bound of burned surplus wy and ws. ICis is
the incentive constraint requiring that expert type 1 prefers the contract specified
for herself, u5P(6,) = (z,t;,w ), to the contract specified for type 2, u“P(6;) =
(7, ty,wy). Accordingly, ICy; requires that type 2 has to prefer contract u%P () to
contract P (6y).

Given problem (SD), the customer can issue three kinds of mechanisms. The
first possibility is to offer a pooling mechanism u* = (ur(61), u”(0s)), that assigns



the same contract to both preference types. Then incentive constraints 1C}5 and
1C5; hold trivially and only the constraints from the first-best problem remain.
Hence, it cannot be optimal to burn surplus and it must be optimal to decrease
transfers until one of the participation constraints I R; and IR, binds. As by < by,
this has to be participation constraint I R;. So, both expert types are offered type
1’s first-best contract pfB(0,) = (:r, “"f_bbllv, 0). The allocations created by a pooling
mechanism are therefore

v—xr v—zx
(—bll_bl, 1—1)1) for k € {1,2}. (AP(6,))
Thus, the expert always gets a fraction of —b; /(1 —b;) of the surplus. The customer
always gets a fraction of 1/(1 — b;) of the surplus and has an expected payoff of
V=-b(v—a)/(1—b).

Alternatively, the customer can choose a shut-down mechanism p? = (1P (0y), pP(02))
that offers only contracts that are accepted by type 2, but are rejected by type 1.
Again this implies that incentive constraints IC15 and IC5; hold trivially and it has
to be optimal for the customer to decrease transfers until participation constraint
IR, is binding. This implies that the customer assigns type 2’s first-best contract
utB(6,) = (z, Il__blf;, O) to both types. Thus, the allocations created by a shut-down
mechanism are

(0,0) and (AP(61))
(—bzf i ) . (AD(6,))

Thus, a spiteful expert gets no surplus®, while an altruistic expert gets a (negative)
‘fraction’ of —by/(1—by) of the surplus. The customer gets no surplus if he encounters
a spiteful expert and a ’fraction’ of 1/(1 — bg) > 1 of the surplus if he encounters an
altruistic expert. Thus, the customer’s expected payoff is V' = go(v — ) /(1 — by).

The customer’s third possibility is to offer a separating mechanism p° =
(15 (61), u%(03)), where both preference types are active and both are assigned dif-
ferent contracts. Hence, incentive constraints IC5 and 1C5; are no longer trivially
satisfied. The optimal mechanisms for problem (SD) are presented in Proposition
3.

Proposition 3. The optimal mechanisms for problem (SD) specify the following
contracts

. ba—b —b
B Zf ¢ € [07 f_bll}; ﬂs(el) = (ZIZ',ZL',’U - 'I) and #5(92> = ($7 :81_1)221)7 0)7
. ba—b —b
o Zf Q1 € ( 12—b11 ) 1}7 :up(el) = /JJP(62> = (3}', xl_bllv’ 0)
9Recall that customer and expert both have an outside utility of zero. As the customer’s and

the expert’s utility from allocation (m,o0) = (0,0) is zero as well, shutting down type 1 yields the
same utility as if the customer would assign allocation (0, 0).
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The proof is relegated to the appendix. Let ¢} = (by—b1)/(1—b1). Then the optimal
allocations (m, o) following from Proposition 3 are for ¢; < ¢}

(0,0) and (A%(6h))
e o

For q; > ¢} the optimal allocations are AF(6y), where k € {1,2}. Separation is
achieved by burning a part of the surplus generated by the spiteful type (type 1)
which creates a trade-off between surplus maximization and own monetary payoff
for the altruistic type (type 2). In consequence, the customer’s payoff from the
spiteful type decreases, whereas the payoff from the altruistic type increases. Hence,
separating preference types is optimal if the frequency of the spiteful type is relatively
low (g1 < ¢qf). Conversely, if the frequency of the spiteful type is relatively high
(¢1 > q7), it is more worthwhile to increase the payoff generated by the spiteful type
and to forgo some potential payoff from the relatively infrequent altruistic type.
Thus, the customer chooses pooling mechanism p discussed above.

Note that due to the linear form of the customer’s utility function only corner
solutions can be optimal. Therefore, if it is optimal to separate preference types
by destroying a part of type 1’s surplus at all, it has to be optimal to destroy the
entire surplus generated by type 1. That is, w; = v — x. Hence, the customer
receives no surplus if he encounters a spiteful expert and a fraction of 1/(1 — by)
of the surplus if he encounters an altruistic expert and has an expected payoff of
V = ga(v — x)/(1 — by). If follows that the separating mechanism is equivalent to
the shut-down mechanism discussed above and that the customer cannot gain from
separating preference types.

To illustrate that separation of distributional preferences can benefit the cus-
tomer, we will next consider the case where transfers have to exceed expert’s treat-
ment costs. The customer’s optimization problem in this case is,

(SD) st Ve {1,2} (SDg)
tr > (Rk)

where constraint Ry requires that transfers be larger than the expert’s treatment
costs. Note that the allocations implemented by a pooling mechanism ph are equiv-
alent to the allocations implemented by p. That is, AL(6)) = A”(0)). However,
the allocations implemented by a shut-down mechanism u% are now

(0,0) and (AB(6,))
0,0 —x). (AR (62))
whereas the allocations implemented by a separating mechanism % are (again)

a priori unknown. The optimal mechanisms for problem (SDg) are outlined in
Proposition 4.

Proposition 4. The optimal mechanisms for problem (SDg) specify the following
contracts

11



- Zf q1 € [07 %}; M%(el) = (:Ea xl—_bb11v + blgf__bxl ) g(v - Qf)), where
g =—bip"% €(0,1) and pf(62) = (z,2,0),

—if e (B2, pR(01) = pR(62) = (w, 552, 0).

The proof is given in the appendix. The optimal allocations (m, o) following from
Proposition 4 are for ¢; < ¢

(—blll__bgl(v — ), 11__[)91(7) — x)) and (AZ(61))

(0,0 — ). (A%(02))

For ¢; > ¢} the optimal allocations are AL(f},), where k € {1,2}. As above, sepa-
rating preference types is optimal if the frequency of the spiteful type is relatively
low (¢1 < ¢7) and pooling preference types is optimal if the frequency of the spiteful
type is relatively high (¢; > ¢7). In the latter case, all expert types (again) receive
—by/(1—0by) of the surplus and the customer receives —1/(1— by) of the surplus and
has an expected payoff of V = —by(v —x)/(1 — by).

If separation is optimal, the customer cannot gain by burning more surplus
than necessary to hold the altruistic expert indifferent between choosing the spiteful
expert’s contract 5P (0;) and giving up all the surplus to the customer. This is the
case if w = g(v—x). Thus, a spiteful expert receives a fraction of —b;(1—g)/(1—1b;)
of the surplus while an altruistic expert receives no surplus at all. Furthermore, the
customer receives a fraction of (1 — g)/(1 — by) of the surplus if he encounters a
spiteful expert and the entire surplus if he encounters an altruistic expert. It follows
that the customer has an expected payoff of V = (¢:(1—¢g)/(1 —b1) + @) (v —z). In
contrast, a shut-down mechanism yields an expected payoff of V' = go(v — x), which
is strictly lower if the spiteful type occurs with positive probability. Therefore, a
separating mechanism clearly outperforms a shut-down mechanism.

Figure 1 shows allocations resulting from (SD) and (SDg) in payoff space (m, o).
The surplus generated by treating the customer is (v — ). The budget line, that
is, the line satisfying o = (v — ) — m = v — ¢, puts an upper bound on the payoff
the customer can get for himself. Note that the budget line is extended into the
284 quadrant. This implies that the customer can (potentially) increase his payoff
beyond (v—x) by setting a transfer smaller than the expert’s cost x. Due to liability,
the expert cannot undertreat the customer. Hence, it can never be optimal for the
customer to set transfers such that he gets an expected payoff below his outside
utility of zero.

I is the indifference curve where the spiteful expert (type 1) has a utility of
zero. That is, Uy = m + bjo = 0 and hence the indifference curve is given by the
function o = (—m)/by. As by is smaller than zero, the indifference curves of the
spiteful expert have a positive slope and better sets are towards the south-east of
the figure. The customer cannot burn more than the entire surplus and cannot give
up more than the entire surplus to the expert. Consequently, the set of possible
allocations is bounded from below at A°(#;) = (0,0) and A™ = (v — x,0). The
highest payoff the customer can get from expert type 1 is (v — x)/(1 — by), which
is achieved if the customer implements allocation A”(f). This allocation can be
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determined graphically as the intersection between the budget line 0 = (v —z) —m
and I?. Thus, the set of allocations type 1 will accept is contained in the triangle
AS(6,)AP(0y)A™.

I9 is the indifference curve where the altruistic expert (type 2) has a utility
of zero. As by > 0, type 2’s indifference curves have a negative slope of —1/bs
and better sets are towards the north-east. If transfers are unrestricted, allocation
A%(6y) yields the maximal payoff the customer can get from expert type 2. Thus,
feasible allocations for type 2 are within the triangle A%(6,)A%(62)A™. If the expert
is not permitted to make losses, the maximal payoff the customer can get is the
whole surplus in allocation A%(6y). Thus, feasible allocations are in the triangle
AS(6,)AE(6;) A™. Note that if offered A%(6;) and AP (6y) (or A3 (0y) and AT (6;) if
transfers are restricted), both a spiteful and an altruistic expert will prefer allocation
AP (0). The reason for this is that for an altruistic expert, the indifference curve

passing through this allocation is to the north-east of the indifference curves passing
through A%(0y) (that is, I9) and A% (0s) (that is, IF).

I A% (0,)1F Iy

A

AP (0 o=@w—1z)—t

A (61)

Am

0 vV —x

A5 (0,)

Figure 1. Allocations and indifference curves in payoff space (m,o) for
Ty = Tp = .

By burning the entire surplus (w; = v — z), the customer can generate allocation
A%(#;) and induce the altruistic expert to choose A%(6y). By burning a part of the
surplus with size w; = g(v — z), the customer can induce the altruistic expert to
choose A% (6).
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5 Screening expert’s two-dimensional type

In the (proper) second-best case, the customer knows neither his needs nor the
expert’s distributional preferences. Thus, the customer solves the following opti-
mization problem?!’:

o Hax V=23 > pigr(v—ta — wi) (SB)
T i=0,h k=1,2
s.t.Y(i,7) € {¢,h} and V(k, z) € {1,2}
with ¢ # j and/or k # z,

ik — Tip + bp(v — tig — wi) >0, (IRg)
it — Tig + bk (v — tig, — wi) >ty — T + bp(v — £, — w;), (ICikj2)
Tik = Ty, (Lix)
Wi, € [0, v — xi). (Wir)

As in previous sections, IRy, is type 6;;,’s participation constraint. ICj ;.) is the
incentive constraint requiring that type 6;. prefers the contract specified for herself,
p(0ix), to the contract specified for type 6;,, p(6;.), where V(i,j) € {l,h} and
V(k,z) € {1,2} with ¢ # j and/or k # z. L is the liability constraint requiring
that expert type 6;; cannot provide low treatment if high treatment is needed. Wj
specifies the lower and upper bound of w;;. Note that due to liability, there are only
8 incentive constraints that can be potentially binding.

Now the customer has the possibility to offer one pooling contract for all types
Oic € {001, 002,0n1,0n2}, to separate all types by offering 4 different contracts or
to pool some types but not others. Again, some extreme cases stand out. One
case is a mechanism that is pooling preference types and separating problem types,
1P = (P (0:))F5)2. In this case it cannot be optimal to burn surplus. Furthermore,
it has to be optimal to decrease transfers until participation constraints IR, and
IRy, are binding. Thus, types 0, and 0y are offered first-best contract ufZ ()
and types 6, and 0, are offered first-best contract uf’ B(th) and the mechanism
creates allocations

( vV—x; V— I

101 by
Therefore, this mechanism yields an expected payoff of V' = (v—pz;—pran)/(1—b1).
A second extreme case is a mechanism p” = (uP(6;k))¥=)? that shuts down spiteful
types 01 and 05, and assigns types g and 0, their first-best contracts.!’ Thus,

the allocations created by mechanism p” are for i € {¢, h}

) Vi € {¢,h} and Vk € {1,2}. (AP (01))

(0,0) and (AP(0n))

L v—z vz iy
( bzl_b2,1_b2). (AP(0))

10The expanded optimization problem is given in the Appendix.
1 Again, it follows from Erharter (2012) that such a mechanism is incentive compatible.
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This mechanism yields an expected payoff of V' = qo(v — ppzy — prar)) /(1 —b2). The
optimal mechanisms for the two-dimensional optimization problem with unrestricted
transfers (SB) are presented in Proposition 5.

Proposition 5. The optimal mechanisms for problem (SB) specify the following
contracts

—ifq € [0, bf__bbll] 1P 0n) = (ve,20,0 = x0), P58 (00) = (T, 2n,v — 1),
MSB(QQ) — (:L‘g, i bgv’o) and MSB(QhQ) — (Ihy m;{ 117721170)’

—if @ } 1P (0n) = P (0n) = (9512, . 0) and P (On) =
SB(ehz) = (th, = Zi”,O)

The proof is relegated to the Appendix. Recall that ¢f = (bs — b1)/(1 — b1). The
optimal allocations (m, o) following from Proposition 5 are for ¢; < ¢ and i € {¢, h}

(0,0) and (A%(0:1))
(- i ?1’::;) (A5(6,5))

For ¢ > ¢ the optimal allocations are AF(6;,), for i € {¢,h} and k € {1,2}.
Proposition 5 states that it is optimal for the customer to separate preference types
if the spiteful type is infrequent (¢; < ¢f) and to pool preference types if the spiteful
type is frequent (q; > ¢f). If pooling is optimal, all expert types (again) receive
—b1/(1 —by) of the surplus and the customer receives 1/(1 — b;) of the surplus and
has an expected payoff of V' = (v — ppxy — pras)/(1 — by).

If separation is optimal, the entire surplus generated by a spiteful type is burned
and transfers for altruistic types are decreased until participation constraints IR
and IRy are binding. Thus, if ¢; < ¢, an altruistic expert receives a (negative)
fraction of —by/(1 — by) of the surplus, while a spiteful expert receives nothing. If
the customer is facing an altruistic expert he receives a fraction of 1/(1 — by) of
the surplus, while if he encounters a spiteful expert he receives nothing. Thus, the
customer’s expected payoff is V' = qo(v —ppxy — prxy) /(1 — by) which is equivalent to
the expected payoff generated by shut-down mechanism (). Hence, if transfers are
unrestricted, a mechanism that separated preference types (1) cannot outperform
a mechanism that shuts down the spiteful type (1), as was the case in the one-
dimensional screening problem discussed in the previous section.

Note that mechanisms ©° and p” both demand appropriate treatment. To see
this, note that if the expert is spiteful and there is no liability, it might be optimal for
the customer to demand undertreatment if the frequency of the high need is small
and to demand overtreatment if the frequency of the high need is large, thus avoiding
the worst-case scenario that the expert undertreats if the customer has a high need
and overtreats if the customer has a low need. Due to liability, undertreatment is
ruled out and accepting overtreatment as the lesser of two evils can no longer be
optimal (Erharter, 2012). Nevertheless, in our two-dimensional setting it could be
optimal for the customer to demand overtreatment from a spiteful expert in order to
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squeeze out a higher payoff from an altruistic expert. However, as discussed in the
proof of Proposition 5 in the Appendix, it is cheaper for the customer to burn surplus
directly. In both cases, the altruistic expert faces a trade-off between efficiency
and her own monetary payoff. The difference is that if the customer demands
overtreatment, he has to pay a higher transfer to the spiteful expert in order to keep
her indifferent, while burning surplus allows the customer to decrease the transfer for
the spiteful expert. If transfers are restricted, the customer’s optimization problem
is,
(SB) s.t. Vi € {¢,h} and Vk € {1,2} (SBg)
lik = Tik (Rik)
where constraint R;; requires that transfers be larger than the expert type ;s
treatment costs. Again, the allocations implemented by a pooling mechanism uk

are equivalent to the allocations implemented by p”. That is, AL (6;.) = AP (0:).
However, the allocations implemented by a shut-down mechanism p¥ are now

(0,0) and (AB(6:1))
(0,v —x) (AR (0:2))

for i € {¢,h}. The optimal mechanisms for problem (SBpg) are outlined in Proposi-
tion 6.

Proposition 6. The optimal mechanisms for problem (SBg) specify the following
contracts fori € {{,h}

o Zf ¢ € |: b bl}; M%(Q ) = (LUZ, 1— 21111 + b1911}:§127g(v - Z'Z)), where
g= —blb b2 € (0,1) and p3 (i) = (4, 74,0),

_ f c b2 b1 1 P(9 ) — P(e ) — xi—biv 0).
i q1 » Hr\Yi1 Hr\Ui2 Ti, 1—b;

The proof is relegated to the Appendix. The optimal allocations (m, o) following
from Proposition 6 are for ¢; > ¢f and i € {¢, h}

(0,0) and (A}gz(ez‘l))
(i) (45(6)

and are for q; > ¢} given by AL () where all expert types (again) receive —b; /(1 —
b1) of the surplus and the customer receives 1/(1 — by) of the surplus and has an
expected payoff of V' = (v — pexy — pras) /(1 — by).

If ¢ < qf, a spiteful expert receives a fraction of —b;(1 — g)/(1 — by) of the surplus
while an altruistic expert receives no surplus at all. The customer receives a fraction
of (1 —g)/(1 —by) of the surplus if he encounters a spiteful expert and the entire
surplus if he encounters an altruistic expert. Thus, the customer has an expected
payoff of V.= (¢:(1—g)/(1—b1) +q2)(v—pex¢ — prxy), while a shut-down mechanism
would only yield an expected payoff of V' = q(v — ppxy — ppxp). Therefore, a
separating mechanism clearly outperforms a shut-down mechanism whenever spiteful
experts occur with positive probability.
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problem thresholds 01 0,2 011 0,
(FB) AP(Op) AS(0n) AP (On) AP (On2)

(F'Br) AP (Ou)  AR(On) AT (On) A% (6n2)

G <q AS(0p)  AS5(Op)  AS(On1) A5(On2)

SB

(SB) o >q AP(0w) AP(Om) AP (On) AT (Onk)

(SBp) o <q A%(0n) A%(0n) AR(On) AR(On)
f @ >qi  AT(O0n) AT(0n) A"(Ow) AT(On)

Table 1. Optimal allocations for problems (FB),(FBgr), (SB) and (SBRg).

A% (On) TpThy 13 I

AS (0)9) o= (v—x)—t
A% (0n2) o= (v—uzp) —t
AP (O
A
g I — m
A (0:1) v —xp v — @

Figure 2. Optimal allocations in payoff space.

Optimal allocations for problems (F'B), (F Bg), (SB) and (SBg) are summarized
in Table 1 and shown in Figure 2. I (I}) is the indifference curve where the
spiteful (altruistic) expert has a utility of zero. I2 (I}) is the indifference curve of
an altruistic expert facing a low (high) need customer who has to give up the entire
surplus (but not more than that) to the customer. If transfers are restricted and
separation of preference types is optimal, allocations A% (6,) and A% (0)1) can be
graphically derived as intersections of indifference curve I} with indifference curves
IE and I}, respectively.
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6 Discussion and possible generalizations

In the previous sections we have illustrated that it is optimal to pool altruistic
and spiteful experts if spiteful types are relatively frequent (¢; > ¢j) and that
it is optimal to offer separate contracts to altruistic and spiteful types if spiteful
types are sufficiently infrequent (¢1 < ¢f). Threshold ¢f = (by — b1)/(1 — by) is
identical for the one-dimensional screening problems discussed in section 4 and the
two-dimensional screening problems discussed in section 5. This paper builds on a
model framework introduced by Erharter (2012). This framework assumes (among
other things) that transfers are unrestricted. Therefore, a mechanism that separates
preferences types is always equivalent to a (simpler) mechanism that shuts down
spiteful types. However, slight changes in these assumptions — such as a restriction of
transfers — can render shut-down mechanisms sub-optimal to separating mechanisms.
Note however, that the optimality of a shut-down mechanism is highly sensitive
to other assumptions as well. One typical assumption in the credence goods liter-
ature is that the customer is risk-neutral and maximizes his own monetary payoff.
This implies that the customer’s utility is linear in transfers ¢ and in burned surplus
w. Therefore, derivatives with respect to t and w are zero and only corner solutions
are optimal. As shown in previous sections, it is either optimal to burn the whole
surplus of the spiteful expert, or no surplus at all. To the contrary, if the customer
is risk-averse or if the customer cares for the expert’s monetary payoff, his utility is
non-linear in ¢t and w and intermediate values of w can be optimal. Another typical
assumption is that the customer has an outside utility of zero. If this outside utility
were below zero, the customer would get a negative utility from shutting down a
spiteful type. Yet, in case of a separating contract, the customer would still get a
monetary payoff —and hence a utility — of zero. Therefore, a separating mechanism
would now outperform a shut-down mechanism even if transfers were unrestricted.
On the other hand, if the customer’s outside utility were above zero, a separating
mechanism would yield a lower expected payoff than a shut-down mechanism.
Note that our framework implies that separation of preference types can only be
optimal if at least one expert type is spiteful and one is altruistic. To see that one
expert has to be spiteful, suppose again that the customer maximizes his expected
monetary payoff, both players receive outside utilities of zero and that transfers
have to be above the expert’s treatment costs. If both expert types are altruistic
and/or selfish (that is, if by > b; > 0), both expert types are willing to give up the
entire surplus to the customer. As this is the most the customer can get, burning
surplus cannot be optimal. Thus, separation cannot be optimal. To see that one
expert has to be altruistic, assume that both expert types are spiteful and/or selfish
(that is, by < by < 0). If by < 0, the customer has to burn the entire surplus of
the more spiteful type and still does not get the entire surplus from the less spiteful
type. Thus, constraints R;; with ¢ € {¢, h} are non-binding (transfers are above the
expert’s treatment costs) and therefore a separating mechanism cannot outperform
a mechanism that shuts down the more spiteful type. If by = 0, the customer still
cannot get more than the entire surplus and constraints R;s are satisfied. Again, a
separating mechanism cannot outperform a shut-down mechanism. As a corollary,
if there are more than two types of distributional preferences, it can at most be
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optimal to separate two preference types. However, depending on the frequency of
types, it can well be the case that a less altruistic type is pooled with a spiteful
type, while a more altruistic type receives a different contract.

As outlined in Erharter (2012), it is important to ask how distributional pref-
erences affect real world credence goods markets. Our analysis shows that it is
important for the customer to consider differences in the expert’s distributional
preferences if altruistic types are sufficiently frequent. However, given the stan-
dard assumptions discussed in Erharter (2012), the customer can issue a shut-down
mechanism instead of a more complicated mechanism that offers separate contracts
to different preference types. In contrast, a regulator who aims to maximize total
surplus cannot find it optimal to destroy surplus. Therefore, a regulator can simply
offer a pooling mechanism fine-tuned to the (most) spiteful expert type and does
not have to consider separating or shutting down preferences types.

7 Conclusion

In this paper we have derived optimal contracts for a credence goods expert who can
either be altruistic or spiteful and who has private information about her preferences.
We consider a one-dimensional screening problem, where a customer knows his needs
but not the expert’s preferences and a two-dimensional screening problem where the
customer neither knows his own needs nor the expert’s preferences. We show that
in both cases, pooling preference types is optimal if spiteful types are frequent and
separating preference types is optimal if spiteful types are infrequent. However, the
optimal separating mechanism may be equivalent to a mechanism that shuts down
spiteful types. However, slight changes of the customer’s optimization problem can
render shut-down mechanisms suboptimal to separating mechanisms. Independent
of that, it is never optimal to offer identical contracts to different problem types
in the two-dimensional screening problem. We point out how our results extend to
more than two preference types and discuss the relevance of our results on actual
credence goods markets.
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Appendix A The expanded optimization problem
in the second-best case (SB)

Note that liability constraints L;, imply that x,; = x5 = x; and that constraints
ICh1.01, ICh1 42, ICho1 and ICha o are non-binding. Taking this into account, the
(slightly simplified) expanded (proper) second best problem (SB) is

V= —ty — — tpy — SB
xikytimwikyr'}é%th}yke{lﬂ} Pe(qr(v =t —wer) + q2(v — tp — we2)) + (SB)

+ph (ql(v — thl — whl) + QQ(U — thg — whg)) s.t.

tn —xon + b1 (v —tn —wn) >0, (IRn)

tio — Tpo + bo(v — tyo — wy2) > 0, (IRy2)

th — xp + b1(v —thy — wp1) >0, (I Rp1)

th — Tpa + bo(v — thy — wpa) > 0, (I Rp2)
ton — xp +b1(v —to — wer) > tee — Tpo + b1 (v — tro — Wea), (ICn 2)

ton —xpn +b1(v—ty —wn) >ty — xp + b1 (v —th — wp1), (ICu,m)

tn — 2o +b1(v —tan —wa) > the — Tpo + b1(v — the — wi2), (ICu p2)

tio — Tpo + ba(v — g — wia) > te — xp + ba(v — ter — wer), (ICe,0)

oo — Tpo + bo(v — tyo — wp2) > thy — Tp1 + bo(v — thr — wh), (ICs2.m)

tio — Too + ba (v — by — wpa) > the — Tpo + bo(v — tha — Wwha), (ICu,n2)

thn — Tp1 + b1 (v — thy — wh1) > the — Tpo + b1 (v — the — wha), (ICh1n2)
the — Tpa + ba(v — tha — Wh2) > thy — Tp1 + ba(v — thy — wp), (ICha,m)
wp € [0,v — 2], (W)

wez € [0,v — xp), (W)

wp € [0,v — 1], (Wh1)

wha € [0,v — xpal. (Wha)

Appendix B Proofs of Propositions 3—6

Proof of Proposition 3. Due to the linearity of problem (SD), the optimal mech-
anism is necessarily a corner solution that can be derived most efficiently by re-
ducing the number of potentially binding constraints. Note that participation con-
straint /R; can be rearranged to t; > (x — byv + bywy)/(1 — b1), IRy to to >
(x — bov + bows) /(1 — by), IC15 to t1 > to + by(wy; — we)/(1 — by) and ICy; to
to > t; — bo(wy; — wy) /(1 — by). The problem can be simplified as follows:
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(1) Suppose for the moment that /C, is satisfied.

(2) Transfer t; appears in (relevant) constraints IRy, ICy; and W5. As ¢; tightens
IC5, and reduces the customer’s expected payoff, it should be as small as pos-
sible and can be decreased until participation constraint I R; is binding. Thus,
t1 = (x — bjv + bywy) /(1 — by) has to be optimal.

(3) Parameter wy appears in relevant constraints I Ry, ICy; and Ws. As ws tightens
constraints I Ry and 1C5; and decreases the customer’s expected utility, it should
be as small as possible and can be decreased until W5 is binding. Thus, ws = 0
has to be optimal.

(4) Transfer t, appears in (relevant) constraints [ Ry and 1Ch;. As this decreases the
customer’s expected utility, it should be decreased until one of the constraints
is binding. Consider the (weak) inequality ¢; — by/(1 — ba) wy > (x — bev +
bows)/(1 — by) where the left-hand side is derived from [Cy; and the right-
hand side is derived from IR;. This weak inequality can be transformed to
(x —b1v) /(L —by) + b1 /(1 — by)wy > (z — bov) /(1 — by) + wiby /(1 — be), which
reduces to v — x > wy. Due to Wy, this condition necessarily holds. Therefore,
the binding constraint is IC and ty = t; — wybe/(1 — be) has to be optimal.

(5) Inserting transfers into participation constraint /Cy, we obtain t; > t; —bs/(1—
bo)wy +b1/(1—by)wy or (by/(1—by)—by/(1—by))w; > 0, which holds necessarily
as by < 0 < by and wy € [0,v — z|. Therefore, IC15 is indeed satisfied.

Plugging transfers into the objective function of problem (SD) yields the reduced
problem

v—x by by q1
— — t. D’
max 1—b1+<1—b2 =0 1—52>St (5D')
wy € [Oﬂj — ZE] (Wl)

As w, enters the customer’s expected payoff linearly, only corner solutions can be
optlmal If bg/(l — bg) — bl/(l — bl) — ql/(]_ — bg) > 0 or qn < (bg — bl)/(l — bl),
burning surplus (weakly) increases the customer’s payoff and w; = v — x has to be
optimal. In contrast, if ¢; > (by — b1)/(1 — b1), wy; = 0 has to be optimal. [ |

Proof of Proposition 4. Note that observations (1)—(5) from the proof of Propo-
sition 3 apply in the case with restricted payoffs as well. In particular, it is still
the case that participation constraint IR; and incentive constraint IC5; have to
be binding in the optimal contract. However, as type 2 is altruistic and would
be willing to accept a negative monetary payoff, constraint Rs, requiring that
ts > x, has to be binding. Plugging ¢, = =z into IC5 and solving for w; gives
an upper bound of wj = —b bz:lfl (v—2x) € (0,v —x). For future reference, let
g = —bi(1—=0g)/(by—by) € (0,1). It cannot be optimal for the customer to increase
wy beyond wj regardless of the frequency of types, because this would decrease his
payoff from type 1 without increasing his payoff from type 2. Plugging transfers into
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the customers objective function and setting an upper bound of w7 in constraint W,
yields the reduced problem

vV—x bg bl q1
— — .t. D]
i 1—b1+<1—b2 1— by 1—(»)S (SDr)
wy € [0, g(v — ). (W)

Again, w; enters the customer’s utility linearly and only corner solutions can be
optimal. If ¢; < (by — b1)/(1 — by), burning surplus increases the customer’s payoff
and w; = g(v — z) has to be optimal. Plugging w; into transfers yields t; =
(x —bw)/(1 —by) + big(v — ) /(1 — by) for the spiteful expert type and ¢, = z for
the altruistic expert types. In contrast, if ¢; > (by — b1)/(1 — b1), wy = 0 has to be
optimal and transfers are given by t; =ty = (v — byv)/(1 — by). |

Proof of Proposition 5. Again, the optimal mechanism has to be a corner solution
that can be derived most efficiently by simplifying problem (SB).

(1) For the time being, suppose that incentive constraints ICy j2, IC1 p2 and 1Chy po
are satisfied.

(2) Decreasing tj,; until participation constraint I Ry, is binding (weakly) increases
the customer’s expected payoff and relaxes incentive constraints ICy 1, 1Ch2m
and ICys po without affecting any other constraint. Therefore, t,; = (2, — bjv +
bywpy)/(1 — by) has to be optimal.

(3) Decreasing t, until participation constraint IRy and ICy j; are (simultane-
ously) binding (weakly) increases the customer’s expected payoff and relaxes
incentive constraint ICys 1. Therefore, ty = (21 — byv + bywe)/(1 — by) has to
be optimal.

(4) Increasing xp beyond z, (weakly) decreases the customer’s expected payoff and
tightens participation constraint /Ry, and incentive constraints 1Cys ¢1, 1Cp2p1
and ICpy po. Therefore, x4 = x4 has to be optimal.

(5) Increasing z,; beyond z, (weakly) decreases the customer’s expected payoff.
However, as increasing z,; relaxes incentive constraint 1Cys 41, it is less straight-
forward whether appropriate treatment (i.e. x, = x,) is optimal in this case.
Solving ICys g1 for tpe yields tpp >ty + w{:"gfl — 12)2 (wg —wys). Replacing ¢y and

rearranging yields ¢, > %(xﬂ —wWpp) — 1{121 +”i$.12 As (b1 —by) < 0,

increasing xy; clearly relaxes incentive constraint /Cys 1 — exactly to the same

magnitude as increasing wy;. However, while increasing wy,; relaxes participa-

tion constraint IR, and incentive constraints ICyy 1 and 1Cyy p2, increasing z,

tightens these constraints. In other words, it is cheaper for the customer to burn

surplus than to demand overtreatment and x,; = x; is indeed optimal.

12 _r 1 b _bo _ biv | we—bowes ; ;
Note that tyo > (1—1)1 1_b2) ZTo1 + (1_,)1 1_,)2) We1 — 1 + g, can be simplified to
1—b2—1+b1 b1—b1b2—b2+b1b2 _ bl’U xg—bz'lugz _ bl—bz _ _ bl’U Jiz—bzuilz
tez 2 (A=b1)(1—b2) + (A—b1)(1—by) W1~ 13 +75o, = (171;1)(171)2)(3361 we1) T—br T 16y
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(6)

(10)

(11)

Decreasing wye until Wy is binding (weakly) increases the customer’s expected
payoff and relaxes participation constraint / Ry, and incentive constraints /Cls 41,
ICy9.p1 and ICys po without affecting any other (relevant) constraint. Therefore,
wypz = 0 has to be optimal.

Decreasing wps until Wy is binding (weakly) increases the customer’s expected
payoff and relaxes I Ryo and ICha 1. Furthermore, ICho 1 implies that 1Cys po is
unaffected by wpa. To see this, note that ICja 1 and 1Cys o can be rearranged

to the > th — 1E—ng(whl — whg) and tg > thy + 5 ””f — 132b2wh2 respectively.

Combining both constraints yields ¢y, > t,; — b—b(whl Wha) +
Th—T] b2

1—bo —bay

Tph—2y _ _bo
1—bso 1—bso

wy1. Therefore, wp = 0 has

Wha2

and wyy cancels out, so that t, >t +
to be optimal.

Note furthermore that /Cha 1 and 1Cps e imply that 1Cys 1 has to be satisfied.
To see this, note that ICy p; can be rearranged to tp > tp — (xn, — x0) /(1 —
by) — ba/(1 — by)wpy, which is equivalent to the combined constraints of Cha 1
and ICja po derived in observation (7).

To sum up the results so far, we have found that z, = xp = xp, W = W =

0, while t,; = Ze=bethiwn a5 ¢, = Za=bivthiwm - ©oregver, the number of
' ., L=h 1=by .

relevant constraints has been reduced to participation constraints I Ry and I Rj,s,

incentive constraints 1Cy ¢1, 1Cp2 p2 and ICha 1 and constraints Wy, and W, .

Decreasing ts, until 1Cys g1 is binding weakly increases the customer’s expected
payoff, while W,; implies that participation constraint I R is still satisfied. To

see this, note that /Cy 41 can be reformulated to 4o > %:ii” + (131171 — 132132) Wy,

while I Ry can be rearranged to ty, > % Furthermore, note that zf;ﬁ:“’ +

(lflbl — 132) Wy > % as (by — b1)(v — z4) > (ba — by)wyy according to Wy;.

Therefore, tp = xf:gi” + (1315;1 — 1321)2) wyy has to be optimal.

Decreasing tpo until /Chg 51 is binding weakly increases the customer’s expected
payoft, while W},; implies that participation constraint I R is still satisfied. To

see this, note that ”?:le” + (13151 - 1%2) Wy > x’{%g;” as (by — by)(v — xp) >
(by — by)wp according to Wy, Therefore, t,y = ”ff:zll” + (12)1 — 12;2) wpy has

to be optimal.

l"h IZ

ICy9 12 can be reformulated to ty > the + Plugging in ts, and t,, as
derived in observations (10) and (11) reveals that ICy o is satisfied if wp; >

Wyp1 — (ﬁh — $g).

To sum up once more, we now know that x, = xp = 2y, wp = wyy = 0,

— Tg=bivtbhiwy — Tp—bivtbiwpy — z=biv by by B
tn = 1-b; s th = 1—b, y Lo = b + (1—b1 1_b2> wpp and tyy =
$’{:211” + (131171 — 1ﬁ2b2> wp1. Parameter constraint Wy, is still relevant, while

constraint Wy, has to be reformulated to constraint W}, requiring that wy; €
[wer — (z, — ), v — xp].
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(14) Finally, note that incentive constraints 1Cy g2, ICs po and ICh p2 are indeed
satisfied. ICy1 42 can be rearranged to ¢y, > tpo + %wﬂ' Plugging in trans-

fers yields fe=tavtbiwn > zebivtbiwg _ bawa - ay expression that can be sim-
1-b 1-b1 1—by ?

plified to wy > 0, which is necessarily the case. ICy p2 can be rearranged

to tn > the — P50 + 131171 wpr. Plugging in transfers yields % >

zp—b1v by b I Nt 7 by : : :
e+ (1—1;1' 1'—b2) Whl — 5, + T-5; Wet, N expression that simplifies to
wp1 > 0, which is always satisfied. Finally, ICy 42 can be rearranged to

th1 > tho + lf—lblwhl an expression that again simplifies to wy,; > 0.

Plugging transfers into the objective function of problem (SB) and replacing condi-
tion Wy, by W}, yields the reduced problem

V— Ty by by q1

_ — SB’
wlgllf%‘)}il pg(l—bl—i_(l—bg 1—b1 ].—bg)wﬂ)—i_ ( )

v — by by 73

— — 1.
+ph<1—b1+<1—b2 1— b, 1—b2>wh1>s

wey € [0,v — xy). (War)
Wh1 € [U)gl — (Zﬂh — SL’g), v — Qih]. (W}/ﬂ)
Again, the customer’s payoff is linear in wy; and wy;. Thus, if 122 — 1311)1 — 1311)2 >0

or ¢ < %, burning surplus (weakly) increases the customer’s expected payoff

and wy, = v — zp and wy; = v — xp; have to be optimal. Note that this implies
that types 6, and 6, receive transfers of t,; = x, and tp; = x5, while types 6y

and 02 are assigned their (possibly negative) first-best transfers, t, = z{%ﬁ;” and
tro = Tp—bov
h2 1-by °

To the contrary, if ¢; > bf:lf’l L burning surplus decreases the customer’s expected

payoff and wy; = wy1 = 0 has to be optimal. This implies that types 0y and 6

assigned transfers t,; = typ = %, while types 0,1 and 0, are assigned transfers
zp—b1v
thl — thg — 7’11_2711 . .

Proof of Proposition 6. Note that observations (1)—(14) from the proof of Propo-
sition 5 equally apply in the case with restricted payoffs. However, as types 6, and
02 would be willing to accept a negative monetary payoff if the customer is willing
to burn a large enough chunk of the surplus, constraints Ry and Ry are potentially
binding. Recall from the proof of Proposition 4 that g = —b, bl;l;fl € (0,1). Plugging
tix = xy into ICy  and solving for wy; yields an upper bound of w}; = g(v — z).
Analogously, plugging t;2 = xj, into ICja 51 yields an upper bound of wy; = g(v—=xy,).
It cannot be optimal for the customer to increase wy; (wp1) beyond wy; (wy,) re-
gardless of the frequency of types, because this would decrease his payoff from type
01 (Or1), without increasing his payoff from type 05 (02). Plugging transfers into

the customers objective function and setting an upper bound of wj, in constraint
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Wy and an upper bound of wj, in W}, yields the reduced problem

v — a2y by by G
_ _ B
wersn pé<1—61+<1—b2 1= b, 1—b1)wﬂ>+ (5B%)
UV — Tp by by q1
+ph<1—b1+(1—b2 1~ b, 1—b1>wh1> 5
wer € [0, g(v — x0)]. (Wi)
wpy € [wp — (T — 24), g(v — )] (W)

Again, wy; and wy,; enter the customer’s utility function linearly and only corner
solutions can be optimal. If ¢; < (by — b1)/(1 — b1), burning surplus increases the
customer’s payoff and wy = g(v — x¢) and wy; = g(v — :ch) have to be optimal.

Plugging wyy and wy; into transfers yields g = %= bl” +b195 = % +
bigi=3 for the spiteful expert types and tp = LUg and the = xh for the altruistic

expert types. If ¢ > bf_bbl , burning surplus decreases the customer’s expected payoff

and (as in the proof of Proposition 5) wy = wp; = 0 has to be optimal, resulting in
transfers g =ty = H=1 bl” for the low problem types and tp; = tpy = =" b“’ for the
high problem types. [
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Abstract

We study optimal direct mechanisms for a credence goods expert who can be al-
truistic or spiteful. The expert has private information about her distributional
preferences and possibly also about her customer’s needs. We introduce a method
that allows the customer to offer separate contracts to different preference types
and outline when separation is optimal. Furthermore, we demonstrate that the op-
timality of separating mechanisms is sensitive to minor changes of the customer’s
utility function. Additionally, we illustrate how our results extend to more than two
preference types and discuss possible policy implications.
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