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Abstract
We study a classic mechanism design problem: How to organize trade between two privately informed parties. We characterize an optimal mechanism under selsh preferences
and present experimental evidence that, under such a mechanism, a non-negligible fraction
of individuals deviates from the intended behavior. We show that this can be explained by
models of social preferences and introduce the notion of a social-preference-robust mechanism. We characterize an optimal mechanism in this class and present experimental evidence
that it successfully controls behavior. We nally show that this mechanism is more protable
only if deviations from selsh behavior are suciently frequent.
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1 Introduction
Inspired by Wilson (1987), Bergemann and Morris (2005) have provided a formalization of
mechanisms that are robust in the sense that they do not rely on a common prior distribution
of material payos. We add another dimension in which we seek robustness. A mechanism that
works well under selsh preferences might fail under social preferences. Some agents might be
selsh and others might be motivated by social concerns, diering with respect to the nature and
intensity of their social preferences. We want a mechanism to work for a large set of selsh and
social preferences, including altruism, inequity-aversion, and intentionality.

So, we introduce

the notion of social-preference-robust mechanism: a mechanism must not depend on specic
assumptions about the nature of preferences. The following quote of Wilson (1987), which can
also be found in Bergemann and Morris (2005), suggests that this is a "natural" next step:

"Game theory has a great advantage in explicitly analyzing the consequences of trading rules that
presumably are really common knowledge; it is decient to the extent it assumes other features to
be common knowledge, such as one player's probability assessment about another's preferences
or information (Emphasis added). I foresee the progress of game theory as depending on
successive reductions in the base of common knowledge required to conduct useful analyses of
practical problems. Only by repeated weakening of common knowledge assumptions will the theory
approximate reality."
While Bergemann and Morris (2005) have focused on common knowledge assumptions regarding the information structure, we seek robustness with respect to common knowledge assumptions on the content of preferences. To this end, we study one of the classic applications of
mechanism design theory, the bilateral-trade problem due to Myerson and Satterthwaite (1983).
We argue that solutions to this problem which are derived under the assumption of selsh preferences are not robust to the possibility that individuals are motivated by social preferences.
We then introduce the notion of a social-preference-robust mechanism, and derive a mechanism
that is optimal in this class. Finally, we use a laboratory experiment to compare the optimal
mechanism under selsh preferences and the optimal social-preference-robust mechanism.
We focus on the the bilateral-trade problem because it is a simple, and stylized setup that
facilitates a clear exposition. Moreover, it admits interpretations that are of interest in public
economics, environmental economics, or contract theory.

The basics are as follows: A buyer

either has a high or low valuation of a good produced by a seller. The seller either has a high or
a low cost of producing the good. An economic outcome species, for each possible combination
of the buyer's valuation and the seller's cost, the quantity to be exchanged, the price paid by
the buyer and the revenue received by the seller.

Both the buyer and the seller have private

information. Thus, an allocation mechanism has to ensure that the buyer does not understate
his valuation so as to get a desired quantity at a lower price. Analogously, the seller has to be
incentivized so that she does not exaggerate her cost in order to receive a larger compensation.
This environment can be reinterpreted as a problem of voluntary public-goods provision in which
one party benets from larger provision levels, relative to some status quo outcome, and the
other party is harmed. By how much the rst party benets and the second party loses is private
information. The allocation problem then is to determine the public-goods provision level and
how the provision costs should be divided between the two parties. It can also be reinterpreted
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as a problem to control externalities. One party can invest so as to avoid emissions which harm
the other party.

The cost of the investment to one party and the benet of reduced emis-

sions to the other party are private information. In a principal-agent-framework, we may think
of one party as beneting from eort that is exerted by the other party. The size of the benet and the disutility of eort are, respectively, private information of the principal and the agent.

Our analysis proceeds as follows: We rst characterize an optimal direct mechanism for the
bilateral trade problem under the standard assumption of selsh preferences, i.e., both the
buyer and the seller are assumed to maximize their own payo, respectively, and this is common
knowledge.

We solve for the mechanism that maximizes the seller's expected prots subject

to incentive constraints, participation constraints, and a resource constraint. We work with ex
post incentive and participation constraints, i.e. we insist that after the outcome of the mechanism and the other party's private information have become known, no party regrets to have
participated and to have revealed its own information.
Our reason for imposing these constraints is twofold: First, as has been shown by Bergemann
and Morris (2005), they imply that a mechanism is robust in the sense that its outcome does
not depend on the individual's probabilistic beliefs about the other party's private information.
Second, we use the arguments in Bergemann and Morris (2005) for our experimental testing
strategy.

In their characterization of robust mechanisms

complete information environments

play a key role. In such an environment, the buyer knows the seller's cost and the seller knows
the buyer's valuation, and, moreover, this is commonly known among them. The mechanism
designer, however, lacks this information and therefore still has to provide incentives for a
revelation of privately held information.

Bergemann and Morris provide conditions so that

the requirement of robustness is equivalent to the requirement that a mechanism generates the
intended outcome in every complete information environment, which in turn is equivalent to the
requirement that incentive and participation constraints hold in an ex post sense.
In our experimental approach, we investigate the performance of an optimally designed
mechanism for selsh agents in all complete information environments. This approach is useful,
because it allows us to isolate the role of social preferences in a highly controlled setting, which
eliminates complications that relate to decision-making under uncertainty.

For instance, it is

well-known that, even in one-person decision tasks, people often do not maximize expected
utility, and that moreover, in social contexts, social and risk preferences may interact in nontrivial ways (see, e.g., Camerer (2003), Bolton and Ockenfels (2010), and the references therein).
The complete information environments in our study avoid such complicating factors.
The robust mechanism which maximizes the seller's expected prots under selsh preferences
has the following properties:

(i) The trading surplus is allocated in an asymmetric way, i.e.

the seller gets a larger fraction than the buyer, (ii) whenever the buyer's valuation is low, his
participation constraint binds, so that he does not realize any gains from trade, (iii) whenever the
buyer's valuation is high, his incentive constraint binds, so that he is indierent between revealing
his valuation and understating it. Experimentally, we nd that under this mechanism, a nonnegligible fraction of high valuation buyers understates their valuation. In all other situations,
deviations - if they occur at all - are signicantly less frequent.
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We argue that this pattern of deviation from truth-telling is consistent with models of social
preferences such as Fehr and Schmidt (1999), and Falk and Fischbacher (2006), among others.
The reason is that a buyer with a high valuation can understate his valuation at a very small
personal cost since the relevant incentive constraint binds. The benet of this strategy is that
this reduces the seller's payo and therefore brings the seller's payo closer to his own, thereby
reducing inequality. In fact, as we will demonstrate later, many social preference models would
predict this behavior.
We then introduce a class of direct mechanisms that "work" if the possibility of social
preferences is acknowledged. Specically, we introduce the notion of a direct mechanism that is
externality-free. Under such a mechanism, the buyer's equilibrium payo does not depend on
the seller's type and vice versa; i.e. if, say, the buyer reveals his valuation, his payo no longer
depends on whether the seller communicates a high or a low cost to the mechanism designer.
Hence, the seller cannot inuence the buyer's payo.
Almost all widely-used models of social preferences satisfy a property of selshness in the
absence of externalities, i.e.

if a player considers a choice between two actions

a

and

moreover, if everybody else is unaected by this choice, then the player will choose
if her own payo under

a

is higher than her own payo under

b.

a

b,

and

over

b

Now, suppose that a direct

mechanism is ex post incentive-compatible and externality-free. Then truth-telling will be an
equilibrium for any social preference model in which individuals are selsh in the absence of
externalities.
We impose externality-freeness as an additional constraint on our problem of robust mechanism design, i.e. we have to design the mechanism so that it has the following property: Suppose
that the traded quantity goes up because we move from a state of the world in which the seller's
cost is high to a state in which the seller's cost is low. Then, there has to be an accompanying
change in the price the buyer has to pay.

This change needs to be calibrated in such a way

that the buyer's trading surplus remains unaected.

1 We then characterize the optimal robust

and externality-free mechanism and investigate its performance in an experiment. We nd that
there are no longer deviations from truth-telling. We interpret this nding as providing evidence
for the relevance of social preferences in mechanism design: If there are externalities, a significant fraction of individuals deviates from truth-telling.

If those externalities are shut down,

individuals behave truthfully.
Externality-freeness is an additional constraint. While it makes sure that individuals behave
in a predictable way, it reduces expected prots relative to the theoretical benchmark of a model
with selsh preferences. This raises the following question: Does the seller make more money
if she uses an externality-free mechanism?

We answer this question both theoretically and

empirically: The externality-free mechanism makes more money if the number of individuals
whose behavior is motivated by social preferences exceeds a threshold.
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In our experimental

In settings dierent from the bilateral trade problem, externality-freeness may arise naturally. E.g. pricetaking behavior in markets with a large number of participants gives rise to externality-freeness. If a single
individual changes her demand, this leaves prices unaected and so remain the options available to all other
agents. Market behavior is therefore unaected by social preferences, see Dufwenberg et al. (2011). Bierbrauer
(2011) studies a problem of redistributive income taxation and provides conditions under which the optimal
solution is externality-free, i.e. such that the taxes paid by any one individual depend only on the own income,
and not on the income earned by other individuals.
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context, however, this number was below the threshold, so that the conventional mechanism
made more money than the externality-free mechanism.
The next section discusses related literature. Section 3 describes the economic environment.
Section 4 contains a detailed description of the mechanism design problems that we study. In
addition, we elaborate on why models of social preferences are consistent with the observation
that individuals deviate from truth-telling under a mechanism that would be optimal if all individuals were selsh, and with the observation that they do not deviate under a mechanism that
is externality-free. Section 5 describes our experimental ndings. In Section 6, we clarify the
conditions under which an optimal externality-free mechanism outperforms an optimal mechanism for selsh agents and relate them to our experimental data.

The last section contains

concluding remarks.

2 Related literature
Our work is related to dierent strands of the literature.

For one, we draw on the model of

Myerson and Satterthwaite (1983) which establishes an impossibility result for ecient trade in

2 We embed this problem into a model of robust

a setting with two privately informed parties.

mechanism design, see Bergemann and Morris (2005). Other contributions to the literature on
robust mechanism design include Ledyard (1978), Gershkov et al. (2013) and Börgers (2013).
There is a large experimental economics literature testing mechanisms. Most laboratory studies deal with mechanisms to overcome free-riding in public goods environments (Chen (2008)),
provides a survey), auction design (e.g., Ariely et al. (2005), Kagel et al. (2010)), and the eectiveness of various matching markets (e.g., Kagel and Roth (2000), Chen and Sönmez (2006)).
Roth (2012) provides a survey.

Some studies take into account social preferences when engi-

neering mechanisms. For instance, it has been shown that feedback about others' behavior or
outcomes, which would be irrelevant if agents were selsh, can strongly aect social comparison
processes and reciprocal interaction, and thus the eectiveness of mechanisms to promote eciency and resolve conicts (e.g., Chen et al. (2010), Bolton et al. (2013), Ockenfels et al. (2013),
Bolton and Ockenfels (2012) provide a survey). Social preferences are also important in bilateral bargaining with complete information, most notably in ultimatum bargaining (Güth et al.
(1982); Güth and Kocher (2013) provide a survey). In fact, this literature has been a starting
point for various social preference models that we are considering in this paper - yet the observed
patterns of behavior have generally not been related to the mechanism design literature. This is
dierent with laboratory studies of bilateral trade with incomplete information, such as Radner
and Schotter (1989), Valley et al. (2002) and Kittsteiner et al. (2012). One major nding in this
literature is, for instance, that cheap talk communication among bargainers can signicantly
improve eciency. These ndings are generally not related to social preference models, though.
Our study contributes to the literature by linking prominent models of social preferences
with the mechanism design literature mentioned above, in the important context of bilateral
trade. Bierbrauer and Netzer (2012) explore the implications of a specic model of social preferences, namely the one by Rabin (1993), for a Bayesian mechanism design problem - as opposed
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Related impossibility results hold for problems of public-goods provision, see Güth and Hellwig (1986) and
Mailath and Postlewaite (1990).
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to a problem of robust mechanism design. They show that, to any mechanism that is incentive compatible, one can construct an "essentially" equivalent version which is externality-free
and therefore should generate the intended behavior even if individuals have social preferences.
Bartling and Netzer (2013) use this observation to construct an externality-free version of the
second-price auction. They show experimentally that there is signicant overbidding in a standard second-price auction. Overbidding disappears with the externality-free version. The work
of Bartling and Netzer is related to this paper in that it also makes use of externality-freeness.
There is, however, an important dierence. Since we work with ex post  as opposed to Bayesian
 incentive and participation constraints, the equivalence result in Bierbrauer and Netzer (2012)
no longer holds, i.e. externality-freeness becomes a substantive constraint. A contribution of
this paper is the characterization of a mechanism that is optimal in the set of those which are
externality-free and ex post incentive-compatible.

3 The economic environment
There are two agents, referred to as the buyer and the seller. An economic outcome is a triple

(q, ps , pb ),
and

where

ps ∈ R

buyer and

q ∈ R+

is the quantity that is traded,

is a payment received by the seller.

πs = −θs k(q) + ps ,

The buyer's valuation
seller's cost parameter

(θb , θs ) ∈ Θb × Θs
mechanism

θb
θs

for the seller where

pb ∈ R

is a payment made by the buyer,

Monetary payos are

k

π b = θb q − p b ,

for the

is an increasing and convex cost function.

either takes a high or a low value,

θb ∈ Θb = {θb , θ̄b }.

can take a high or a low value so that

Similarly, the

θs ∈ Θs = {θs , θ̄s }.

A pair

is referred to as a state of the economy. A social choice function or direct

f : Θb × Θs → R+ × R × R

economy. Occasionally, we write

f=

species an economic outcome for each state of the

(q f , pfb , pfs ) to distinguish the dierent components of

f.

We denote by

πb (θb , f (θb0 , θs0 )) := θb q f (θb0 , θs0 ) − pfb (θb0 , θs0 )
the payo that is realized by a buyer with type

0
announces a type θs under direct mechanism

θb

if he announces a type

θb0

and the seller

f . The expression πs (θs , f (θb0 , θs0 )) is dened anal-

ogously.
We assume that the buyer has private information on whether his valuation
low. Analogously, the seller privately observes whether

θs

θb

is high or

takes a high or a low value. Hence,

a direct mechanism induces a game of incomplete information.

Our analysis in the following

focuses on a very specic and articial class of incomplete information environments, namely the
ones in which the types are commonly known among the players but unknown to the mechanism
designer. In total there are four such complete information environments, one for each state of
the economy.

3 It has been shown by Bergemann and Morris (2005) that the implementability of a

social choice function in all such complete information environments is not only necessary but also
sucient for the robust implementability of a social choice function, i.e. for its implementability
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"Complete information" refers to a situation in which the players' monetary payos are commonly known.
Information may still be incomplete in other dimensions, e.g. regarding the weight of fairness considerations in
the other player's utility function.
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in all conceivable incomplete information environments. Thus, our focus on complete information
environments is not only useful to cleanly isolate the eect of social preferences from uncontrolled
behavior under risk, but also justied by the robustness criterion.
Suppose that individuals are only interested in their own payo. Then truth-telling is an
equilibrium in all complete information environments if and only if the following ex-post incentive
compatibility constraints are satised: For all

(θb , θs ) ∈ Θb × Θs ,

πb (θb , f (θb , θs )) ≥ πb (θb , f (θb0 , θs ))

for all

θb0 ∈ Θb ,

(1)

πs (θs , f (θb , θs )) ≥ πs (θs , f (θb , θs0 ))

for all

θs0 ∈ Θs .

(2)

and

Moreover, individuals prefer to play the mechanism over a status quo outcome with no trade if
and only if the following ex-post participation constraints are satised: For all

πb (θb , f (θb , θs )) ≥ π̄b
where

π̄b

and

π̄s

and

(θb , θs ) ∈ Θb ×Θs ,

πs (θs , f (θb , θs )) ≥ π̄s ,

(3)

are, respectively, the buyer's and the seller's payos in the absence of trade.

Throughout, we limit attention to direct mechanisms and to truth-telling equilibria.

For

models with selsh individuals, or more generally, for models with outcome-based preferences 
which possibly include a concern for an equitable distribution of payos  this is without loss
of generality by the revelation principle.

For models with intention-based social preferences,

such as Rabin (1993) or Dufwenberg and Kirchsteiger (2004), the revelation principle does not
generally hold, see Bierbrauer and Netzer (2012) for a proof. Still, it is a sucient condition for
the implementability of a social choice function that it can be implemented as the truth-telling
equilibrium of a direct mechanism. We focus on this sucient condition, and note that it is also
necessary if preferences are outcome-based.
Another property of interest to us is the externality-freeness of a social choice function
This property holds if, for all

θb ∈ Θb ,

πb (θb , f (θb , θs )) = πb (θb , f (θb , θ̄s )),
and if, for all

f.

(4)

θs ∈ Θs ,

πs (θs , f (θb , θs )) = πs (θs , f (θ̄b , θs )).

(5)

If these properties hold, then the buyer, say, cannot inuence the seller's payo, provided that
the latter tells the truth.
seller.

I.e.

the buyer's report does not come with an externality on the

As we will argue later in more detail, many models of social preferences give rise to

the prediction that externality-freeness in conjunction with ex post incentive compatibility is a
sucient condition for the implementability of a social choice function.
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4 Mechanism design with and without social preferences
This section contains theoretical results which relate mechanism design theory to models of social
preferences. We begin with the benchmark of optimal mechanism design under the assumption
that individuals are purely selsh. We then show that many models of social preferences give
rise to the prediction that such mechanisms will not generate truthful behavior. However, while
there is only one way to maximize expected payos, there are many ways to behave socially.
In fact, one of the most robust insights from behavioral economics and psychology is the large
variance of social behaviors across individuals (e.g., Camerer (2003)). As a result, there is now
a plethora of social preference models, and almost all models permit individual heterogeneity
by allowing dierent parameter values for dierent individuals (e.g., Cooper and Kagel (2009)).
This poses a problem for mechanism design, because optimal mechanisms depend on the agents'
preferences. Our approach to deal with this problem is neither to just select one of those models,
nor are we even attempting to identify the best model. We will also not assume that idiosyncratic
social preferences are commonly known. All these assumptions about preferences would violate
the spirit of robust mechanism design and the Wilson doctrine.

This is why we restrict our

attention to a property of social preferences which is shared by almost all, widely-used social
preference models and which is independent of the exact parameter values: individuals are selsh
if there is no possibility to aect the payos of others. As we will show, this general property of
social behavior is already sucient to construct "externality-free" mechanisms which generate
truthful behavior, regardless of what is known about the specic type and parameters of the
agents' social preferences.
Our approach comes at a cost.

While we will be able to better control behavior than

when we assume selsh preferences, not knowing the exact details of preferences will impair
the protability of the mechanism. As we show in Section 6, the optimal robust and externalityfree mechanism outperforms the optimal mechanism for selsh agents only if the probability of
behavior that is motivated by social preferences is suciently high.

4.1 Optimal mechanism design under selsh preferences
We consider a problem of optimal robust mechanism design for selsh agents: There is an ex
ante stage. At this stage, a mechanism designer wishes to come up with a mechanism for trade.
The designer acts in the interest of one of the parties, here the seller. The designer does not
know what information the buyer and the seller have about each other at the moment where
trade takes place.

Hence, he seeks robustness with respect to the information structure and

employs ex post incentive and participation constraints. The designer assumes that individuals
are selsh so that these constraints are sucient to ensure that individuals are willing to play the
corresponding direct mechanism and to reveal their types. Finally, he requires budget balance
only in an average sense. (Possibly, the mechanism is executed frequently, so that the designer
expects to break even if budget balance holds on average.)
Formally, we assume that a social choice function
expected seller prots,

P

Θb ×Θs

f

is chosen with the objective to maximize

g(θb , θs )πs (θ, f (θb , θs )) ,

where

g

is a probability mass function

that gives the mechanism designer's subjective beliefs on the likelihood of the dierent states of
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the economy. The incentive and participation constraints in (1), (2) and (3) have to be respected.
In addition, the following resource constraint must hold

X

g(θb , θs )pfb (θb , θs ) ≥

Θb ×Θs
To solve this

X

g(θb , θs )pfs (θb , θs ) .

(6)

Θb ×Θs

full problem, we rst study a relaxed problem which leaves out the incentive and

participation constraints for the seller. Proposition 1 characterizes the solution to the relaxed
problem.

Proposition 1. A social choice function f solves the relaxed problem of robust mechanism design
if and only if it has the following properties:

(a) For any one θs ∈ Θs , the participation constraint of a low type-buyer is binding:
πb (θb , f (θb , θs )) = π̄b .

(b) For any one θs ∈ Θs , the incentive constraint of a high type-buyer is binding:
πb (θb , f (θb , θs )) = πb (θb , f (θb , θs )) .

(c) The trading rule is such that, for any one θs ∈ Θs , there is a downward distortion at the
bottom


g(θb , θs )
f
q (θb , θs ) ∈ argmaxq θb −
(θb − θb ) q − θs k(q) ,
g(θb , θs )

and no distortion at the top
q f (θb , θs )

∈

argmaxq θb q − θs k(q) .

(d) The payment rule for the buyer is such that, for any one θs ,
pfb (θb , θs ) = θb q f (θb , θs ) ,

and
pfb (θb , θs ) = θb q f (θb , θs ) − (θb − θb )q f (θb , θs ) .

(e) The revenue for the seller is such that
X

g(θb , θs )pfb (θb , θs ) =

Θb ×Θs

X

g(θb , θs )pfs (θb , θs ) .

Θb ×Θs

We omit a formal proof of Proposition 1, but provide a sketch of the main argument: Since
we leave out the seller's incentive constraint, we can treat the seller's cost parameter as a
known quantity. Hence, we think of the relaxed problem as consisting of two separate protmaximization problems, one for a high-cost seller and one for a low-cost seller, which are linked
only via the resource constraint. In each of these problems, however, the buyer's incentive and
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participation constraints remain relevant.

Hence, we have two prot-maximization problems.

The formal structure of any one of those problems is the same as the structure of a non-linear
pricing problem with two buyer types. This problem is well-known so that standard arguments
can be used to derive properties

(a)-(e)

above.

4

The solution to the relaxed problem leaves degrees of freedom for the specication of the payments to the seller. Consequently, any specication of the seller's revenues so that the expected
revenue is equal to the buyer's expected payment is part of a solution to the relaxed problem.
If there is one such specication that satises the seller's ex post incentive and participation
constraints, then this solution to the relaxed problem is also a solution to the full problem.

Example 1: An optimal social choice function.
and

θs = 0.65.

Suppose that

θb = 1, θb = 1.3, θs = 0.2,

Also assume that the seller has a quadratic cost function

k(q) = 21 q 2 .

Finally,

assume that the reservation utility levels of both the buyer and the seller are given by

π̄s = 2.68.

π̄b =

For these parameters, the traded quantities of the optimal social choice function

f

are given by

q f (θb , θs ) = 3.5, q f (θb , θ̄s ) = 1.08, q f (θ̄b , θs ) = 6.5

and

q f (θ̄b , θ̄s ) = 2 .

and

pfb (θ̄b , θ̄s ) = 2.28 .

and

pfs (θ̄b , θ̄s ) = 2.28 .

The buyer's payments are

pfb (θb , θs ) = 3.5, pfb (θb , θ̄s ) = 1.08, pfb (θ̄b , θs ) = 7.4
Finally, the seller's revenues are

pfs (θb , θs ) = 3.5, pfs (θb , θ̄s ) = 1.08, pfs (θ̄b , θs ) = 7.4
By construction,

f

is ex post incentive compatible and satises the ex post participation con-

straints. However, it is not externality-free. These properties can be veried by looking at the
games which are induced by this social choice function on the various complete information environments. For instance, the following matrix represents the normal form game that is induced
by

f

in a complete information environment so that the buyer has a low valuation and the seller

has a low cost.
Table 1: The game induced by

f

for

(θb , θs ) = (θb , θs ).

(πbf , πsf )

θs

θs

θb

(2.68, 5.52)

(2.68, 3.88)

θb

(1.56, 6.65)

(2.33, 5.03)

The rst entry in each cell is the buyer's payo, the second entry in the cell is the seller's payo. If both
individuals truthfully reveal their types, the payos in the upper left corner are realized. Note that under
truth-telling both payos are weakly larger than the reservation utility of 2.68 so that the relevant ex post
participation constraints are satised. Also note that the seller does not benet from an exaggeration
of her cost, if the buyer communicates his low valuation truthfully. Likewise, the buyer does not benet
4

A classical reference is Mussa and Rosen (1978), see Bolton and Dewatripont (2005) for a textbook treatment.
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from am exaggeration of his willingness to pay, given that the seller communicates her low cost truthfully.
Hence, the relevant ex post incentive constraints are satised. Finally, note that externality-freeness is
violated: If the seller behaves truthfully, her payo is higher if the buyer communicates a high willingness
to pay.
For later reference, we also describe the normal form games that are induced in the remaining
complete information environments.
Table 2: The game induced by

f

for

(θb , θs ) = (θb , θs ).

(πb , πs )

θs

θs

θb

(2.68, 2.08)

(2.68, 3.56)

θb

(1.56, 5.23)

(2.33, 3.90)

Table 3: The game induced by

f

for

(θb , θs ) = (θb , θs ).

(πb , πs )

θs

θs

θb

(3.97, 5.52)

(3.06, 3.88)

θb

(3.99, 6.65)

(3.08, 5.03)

Table 4: The game induce by

f

for

(θb , θs ) = (θb , θs ).

(πb , πs )

θs

θs

θb

(3.97, 2.08)

(3.06, 3.56)

θb

(3.99, −5.23)

(3.08, 3.90)

An inspection of Tables 1 and 4 reveals the following properties of

f:

(i) Under truth-telling the

seller's payo exceeds the buyer's payo in all states of the economy, (ii) if the buyer's type is
low (Tables 1 and 2), then his payo under truth-telling is equal to his reservation utility level of
2.68, i.e. the participation constraint of a low type buyer binds, (iii) if the buyer's type is high
(Tables 3 and 4), then the buyer's incentive constraint is binding in the sense that understating
comes at a very small personal cost (the payo drops from 3.99 to of 3.97).

4.2 An observation on models of social preferences
We now show that the social choice function in Proposition 1 is not robust, because it provokes
deviations from truth-telling if individuals are motivated by social preferences.
game induced by a direct mechanism

f

Consider the

on some complete information environment. To formal-

ize a possibility of social preferences, we assume that any one individual

i ∈ {s, b}

has a utility

b bb
function Ui (θi , ri , ri , ri ) which depends in a parametric way on the individual's true type θi and,

ri , the individual's
b
(rst-order) belief about the other player's report, ri , and the individual's (second-order) belief
bb
about the other player's rst-order belief, ri . Dierent models of social preferences make dierin addition, on the following three arguments: the individual's own report

ent assumptions about these utility functions. Second-order beliefs play a role in models with
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intention-based social preferences such as Rabin (1993), Dufwenberg and Kirchsteiger (2004) or
Falk and Fischbacher (2006). In these models, the utility function takes the following form

Ui (θi , ri , rib , ribb ) = πi (θi , f (ri , rib )) + yi κi (ri , rib , ribb ) κj (rib , ribb ) .

(7)

The interpretation is that the players' interaction gives rise to sensations of kindness or un-

yi κi (ri , rib , ribb ) κj (rib , ribb ).

kindness, as captured by

parameter, interpreted as the weight that agent

κi (ri , rib , ribb )

is a measure of how kindly

i

i

In this expression,

yi ≥ 0

is an exogenous

places on kindness considerations. The term

j.

intends to treat the other agent

While the models

of Rabin (1993), Dufwenberg and Kirchsteiger (2004) and Falk and Fischbacher (2006) dier in

rib ,

some respects, they all make the following assumption: Given

ri0 and

ri00 ,

πj (θj , f (ri0 , rib ))

kindness intended by

i

expresses kindness by increasing

according to the beliefs of

i

about the beliefs of
Whether or not

i's

is intended by player

j

j

i, j

j

j 's

ribb

for any two reports

≥ κi (ri00 , rib , ribb ),

i.e. the

Second-order beliefs are

payo relative to the payo that,

expects to be realizing. The latter payo depends on the beliefs

about

i's

behavior.

utility is increasing in

κi

and which is denoted by

her utility increases, ceteris paribus, if
that

κi (ri0 , rib , ribb )

i is larger if her report yields a larger payo for j .

relevant here if player

of

≥

πj (θj , f (ri00 , rib )) implies that

and

j 's

is unkind and her utility goes up if

depends on

κj .

If

i's

κj > 0,

belief about the kindness that

then

i

beliefs that

payo goes up. By contrast, if

j

κj < 0,

j

is kind and

then

i

beliefs

is made worse o. Rabin (1993), Dufwenberg and

κj is such
0 bb
00 bb
bb
b
b
b 0 bb
that, for given second-order beliefs ri , κj (ri , ri ) ≥ κi (ri , ri ) whenever πi (θi , f (ri , ri )) ≥
00
πi (θi , f (rib , ribb )). Second-order beliefs play a role here because, in order to assess the kindness

Kirchsteiger (2004) and Falk and Fischbacher (2006) all assume that the function

that is intended by

j, i

has to form a belief about

j 's

belief about

i's

report.

In models with outcome-based social preferences such as Fehr and Schmidt (1999), Bolton
and Ockenfels (2000), or Charness and Rabin (2002) second order beliefs play no role, yet
individuals are assumed to care about the distribution of payos among the players. For instance,
with Fehr-Schmidt-preferences, the utility function of individual

i

reads as

Ui (θi , ri , rib , ribb ) = πi (θi , f (ri , rib )) −αi max{πj (θj , f (ri , rib )) − πi (θi , f (ri , rib )), 0}
−βi max{πi (θi , f (ri , rib )) − πj (θj , f (ri , rib )), 0} ,
where it is assumed that

αi ≥ β i

and that

(8)

0 ≤ βi < 1.

Many models of social preferences give rise to the prediction that a social choice function that
would be optimal if individuals were selsh will trigger deviations from truth-telling. Specically,
for our bilateral trade problem, high valuation buyers will understate their valuation. Models
of outcome-based and intention-based social preferences provide dierent explanations for this:
The social choice function

f

is a prot-maximizing one and hence allocates the gains from trade

in a way that favors the seller. With outcome-based social preferences, the buyer may wish to
harm the seller so as to make their expected payos more equal. The reasoning for intentionbased models would be dierent. Consider the game in Table 4. With intention-based social
preferences as in Rabin (1993), the buyer would reason in the following way: My expected payo
would be higher if the seller deviated from truth-telling and communicated a low cost. Since the
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seller does not make use of this opportunity to increase my payo, he is unkind. I therefore wish
to reduce his expected payo. Whatever the source of the desire to reduce the seller's payo,
a high valuation buyer can reduce the seller's payo by understating his valuation. Since the
relevant incentive constraint binds, such an understatement is costless for the buyer, i.e. he does
not have to sacrice own payo if he wishes to reduce the seller's payo.
Observation 1 states this more formally for the case of Fehr-Schmidt-preferences.

In Ap-

pendix A, we present analogous results for other models of social preferences.

Observation 1. Consider a complete information types space for state (θ , θ ) and suppose that
s

b

θb = θ̄b .

Suppose that f is such that

πs (θs , f (θb , θs )) > πs (θs , f (θb , θs )) > πb (θb , f (θb , θs )) = πb (θb , f (θb , θs ))

(9)

Suppose that the seller behaves truthfully. Also suppose that the buyer has Fehr-Schmidtpreferences as in (8) with αb 6= 0. Then the buyer's best response is to understate his valuation.
The social choice function in Example 1 fullls Condition (9). Consider Tables 3 and 4. The
buyer's incentive constraint binds. Moreover, if the buyer understates his valuation this harms
the seller. The harm is, however, limited in the sense that the seller's reduced payo still exceeds
the buyer's payo. For such a situation the Fehr-Schmidt model of social preferences predicts
that the buyer will deviate from truth-telling,

for any

pair of parameters

Put dierently, truth-telling is a best response for the buyer only if

(αb , βb ) so that αb 6= 0.

αb = 0,

i.e. only if the buyer

is selsh.

4.3 Social-preference-robust mechanisms
The models of social preferences mentioned so far dier in many respects. They are, however,
all consistent with the following assumption of

Assumption 1. Given r

selshness in the absence of externalities.

and ribb , if ri0 and ri00 are such that πj (θj , f (ri0 , rib )) = πj (θj , f (ri00 , rib ))
and πi (θi , f (ri0 , rib )) > πi (θi , f (ri00 , rib )), then Ui (θi , ri0 , rib , ribb ) ≥ Ui (θi , ri00 , rib , ribb ).
b
i

Assumption 1 holds provided that individuals prefer to choose strategies that increase their
own payo, whenever they can do so without aecting others. This does not preclude a willingness to sacrice own payo so as to either increase or reduce the payo of others.

It is a

ceteris paribus assumption: In the set of strategies that have the same implications for player

j,

player

i

weakly prefers the ones that yield a higher payo for herself. Assumption 1 has the

following implication: In situations where players do not have the possibility to aect the payos
of others, social preferences will be behaviorally irrelevant, and the players act as if they were
selsh payo maximizers.
The following observation illustrates that the utility function underlying the Fehr and Schmidt
(1999)-model of social preferences satises Assumption 1 for all possible parametrization of the
model. Appendix A.2 conrms this observation for other models of social preferences.

5

5
Assumption 1 is also satised in models of pure altruism, see Becker (1974). The only exception among
prominent social preference models that we encountered is the model by Bolton and Ockenfels (2000), which is
more general. While parameterized versions of their model are consistent with Assumption 1, their general model
does not rule out the possibility of preferences which violate Assumption 1.
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Observation 2. Suppose the buyer and the seller have preferences as in (8) with parameters

and (αs , βs ), respectively. The utility functions Ub and Us satisfy Assumption 1, for all
(αb , βb ) so that αb ≥ βb and 0 ≤ βb < 1 and for all (αs , βs ) so that αs ≥ βs and 0 ≤ βs < 1.
(αb , βb )

We now dene a mechanism that is robust in the following sense: For any individual i, given
correct rst-and second-order beliefs, a truthful report maximizes

Ui ,

for all utility functions

satisfying Assumption 1.

Denition 1. A direct mechanism for social choice function f is said to be a social-preference-

robust if it satises the following property: On any complete information environment, given
correct rst and second-order beliefs, truth-telling by any player i ∈ {b, s} is a best response to
truth-telling by player j 6= i, for all utility functions Ui satisfying Assumption 1.
Social-preference-robustness of a mechanism is an attractive property. It is robust against
widely varying beliefs of the mechanism designer about what is the appropriate specication
and intensity of social preferences across individuals. As long as preferences satisfy Assumption
1, we can be assured that individuals behave truthfully under such a mechanism.
Proposition 2 justies our interest in externality-free mechanisms.

If we add externality-

freeness to the requirement of incentive compatibility, we arrive at a social-preference-robust
mechanism.

Proposition 2. Suppose that f is ex post incentive-compatible and externality-free. Then f is
social-preference-robust.
Proof.

(θi , θj ). Suppose that player
b
i beliefs that player j acts truthfully so that ri = θj and that he beliefs that player j beliefs
bb
b
that he acts truthfully so that ri = θi . By ex post-incentive compatibility, πi (θi , f (ri , ri )) is
0 b
00 b
maximized by choosing ri = θi . By externality-freeness, πj (θj , f (ri , ri )) = πj (θj , f (ri , ri )) for
0 00
b bb
any pair ri , ri ∈ Θi . Hence, by Assumption 1, ri = θi solves maxri ∈Θi Ui (θi , ri , ri , ri ).

Consider a complete information environment for types

4.4 Optimal robust and externality-free mechanism design
We now add the requirement of externality-freeness to our mechanism design problem.

To

characterize the solution it is instructive to begin, again, with a relaxed problem in which only
a subset of all constraints is taken into account. Specically, the relevant constraints are: the
resource constraint in (6), the participation constraints for a low valuation buyer,

πb (θb , f 0 (θb , θs )) ≥ π̄b ,

for all

θs ∈ Θs ,

(10)

the incentive constraint for a high type buyer who faces a low cost seller,

πb (θ̄b , f 0 (θ̄b , θs )) ≥ πb (θ̄b , f 0 (θb , θs )) ,

(11)

and, nally, the externality-freeness condition for a high valuation buyer

πb (θ̄b , f 0 (θ̄b , θs )) = πb (θ̄b , f 0 (θ̄b , θ̄s )) .

(12)
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We will later provide conditions under which the solution of the relaxed problem is also a solution
to the full problem.

Proposition 3. A social choice function f solves the relaxed problem of robust and externality0

free mechanism design if and only if it has the following properties:

(a)' For any one θs ∈ Θs , the participation constraint of a low type-buyer is binding:
πb (θb , f 0 (θb , θs )) = π̄b .

(b)' For θs = θs , the incentive constraint of a high type-buyer is binding.
(c)' The trading rule is such that there is a downward distortion only for state (θb , θs )
f0

∈

q (θb , θs )



g m (θb )
argmaxq θb −
(θb − θb ) q − θs k(q) ,
g(θb , θs )

where gm (θb ) := g(θb , θs ) + g(θb , θs ). Otherwise, there is no distortion.
(d)' The payment rule for the buyer is such that, for any one θs ,
0

0

pfb (θb , θs ) = θb q f (θb , θs ) .

In addition

0

0

0

0

0

0

pfb (θb , θs ) = θb q f (θb , θs ) − (θb − θb )q f (θb , θs ) ,

and

pfb (θb , θs ) = θb q f (θb , θs ) − (θb − θb )q f (θb , θs ) ,

(e)' The revenue for the seller is such that
X

0

g(θb , θs )pfb (θb , θs ) =

Θb ×Θs

X

0

g(θb , θs )pfs (θb , θs ) .

Θb ×Θs

We provide a sketch of the proof: The rst step is to show that all inequality constraints
of the relaxed problem have to be binding. Otherwise, it would be possible to implement the
given trading rule

qf

with higher payments of the buyer. This establishes

(a)0

and

(b)0 .

we solve explicitly for the payments of the buyer as a function of the trading rule

qf

Second,
0

 this

0
yields (d)  and substitute the resulting expressions into the objective function. This resulting
unconstrained optimization problem has rst order conditions which characterize the optimal
trading rule, see the optimality conditions in

(c)0 .

After having obtained the solution to the relaxed problem, we need to make sure that it is also
a solution to the full problem. For the buyer, it can be shown that the neglected participation,
incentive and externality-freeness constraints are satised provided that the solution to the
relaxed problem is such that the traded quantity increases in the buyer's valuation and decreases
in the seller's cost. If there is a solution to the relaxed problem that satises the seller's incentive,
participation and externality-freeness constraints, then this solution to the relaxed problem is
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f0

also a solution to the full problem. The social choice function

in Example 2 below has all

these properties.
The substantive dierence between the optimal mechanism for selsh agents in Proposition 1
and the optimal externality-free mechanism in Proposition 3 is in the pattern of distortions. The
mechanism in Proposition 1 has downward distortions whenever the buyer has a low valuation.
The mechanism in Proposition 3 has a downward distortion in only one state, namely the state
in which the buyer's valuation is low and the seller's cost is low. This distortion, however, is
more severe than the distortion that arises for this state with the mechanism that would be
optimal if all agents were selsh.

Example 2: An optimal externality-free social choice function.

Suppose the parame-

0
ters of the model are as in Example 1. The social choice function f solves the problem of optimal
robust and externality-free mechanism design formally dened in the previous paragraph: The
traded quantities are given by
0

0

0

q f (θb , θs ) = 2, q f (θb , θ̄s ) = 1.54, q f (θ̄b , θs ) = 6.5

0

q f (θ̄b , θ̄s ) = 2 .

and

The buyer's payments are
0

0

0

pfb (θb , θs ) = 2, pfb (θb , θ̄s ) = 1.54, pfb (θ̄b , θs ) = 7.85

0

and

pfb (θ̄b , θ̄s ) = 2 .

Finally, the seller's revenues are
0

0

0

pfs (θb , θs ) = 2.52, pfs (θb , θ̄s ) = 1.99, pfs (θ̄b , θs ) = 6.35

0

pfs (θ̄b , θ̄s ) = 2.52 .

and

To illustrate the property of externality-freeness, we consider, once more, the various complete
information games which are associated with this social choice function.
Table 1': The game induced by

f0

for

(θb , θs ) = (θb , θs ).

(πb , πs )

θs

θs

θb

(2.68, 5.33)

(2.68, 4.86)

θb

(0.97, 5.33)

(2.66, 5.31)

Along the same lines as for Table 1, one may verify that the relevant ex post incentive and participation
constraints are satised. In addition, externality-freeness holds: If the seller communicates her low cost
truthfully, then she gets a payo of 5.33 irrespectively of whether the buyer communicates a high or a
low valuation. Also, if the buyer reveals his low valuation, he gets 2.68 irrespectively of whether the seller
communicates a high or a low cost.
Again, we also describe the normal form games that are induced by

f0

information environments.
Table 2': The game induced by

f0

for

(θb , θs ) = (θb , θs ).

(πb , πs )

θs

θs

θb

(2.68, 4.19)

(2.68, 4.21)

θb

(0.97, −6.57)

(2.66, 4.21)
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in the remaining complete

Table 3': The game induced by

f0

for

(θb , θs ) = (θb , θs ).

(πb , πs )

θs

θs

θb

(3.41, 5.33)

(3.24, 4.86)

θb

(3.43, 5.33)

(3.43, 5.31)

Table 4': The game induced by

f0

for

(θb , θs ) = (θb , θs ).

(πb , πs )

θs

θs

θb

(3.41, 4.19)

(3.24, 4.21)

θb

(3.43, −6.57)

(3.43, 4.21)

On top of externality-freeness, the social choice function

f0

in Tables 1' to 4' has the following

properties: (i) The seller's payo under truth-telling is higher than the buyer's payo under
truth-telling, (ii) a low type buyer realizes his reservation utility (see Tables 1' and 2'), and (iii)
the buyer's incentive constraint binds if the seller's cost is low, but not if the seller's cost is high
(see Tables 3' and 4').

5 A laboratory experiment
We conducted a laboratory-experiment with two dierent treatments, one based on the optimal mechanism

f

under selsh preferences in Example 1 (T1), and one based on the optimal

externality-free mechanism

f0

under social preferences in Example 2 (T2).

Each treatment

consisted of two phases: A learning phase and a decision phase, both based on the complete
information games of the respective social choice functions.

Cologne Laboratory for Economic Research at the
University of Cologne and had been programmed with z-Tree developed by Fischbacher (2007).
The experiment was conducted in the

Participants were recruited via e-mail from a subject pool with about 5,000 registered subjects
by using the online recruitment system

ORSEE

eight sessions, four for each treatment.

developed by Greiner (2004). We held in total

Each session consisted of 32 participants, with the

exception of one session, were two subjects did not show up. Registered subjects were students
from all faculties. Of the 254 participating subjects 151 were female and 103 were male. The
average age was 24.4 years. Each subject was allowed to participate in one session and in one
treatment only (between subject design). Average payments to subjects, including the show-up
fee, was 10.99 Euro for about 45-60 minutes in the laboratory.
At the beginning of each session, subjects were randomly assigned to computer-terminals.
Prior to starting the experiment, all subjects received identical instructions which informed
them about all rules and procedures of the experiment.

The instructions were the same for

all treatments and roles (treatment- and role-specic information was given on the computerscreen), and written in neutral terms. Specically, player-roles were labeled
and strategies were labeled

Top (Left)

and

Bottom (Right)

respectively.

6

Participant A (B)

6
However, in the following we refer to the specic roles within the experiment as buyers and sellers. This is
done to make this section consistent with previous ones. A translated version of the instructions can be found in
the Appendix B.
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Before the payo-relevant decision phase started, subjects went through a learning phase,
with no interaction among subjects and no decision-dependent payments.
familiarize participants with the decision situation.

This was done to

Within the learning phase, subjects had

to choose actions for the buyer and the seller in each information game and then to state the
resulting payos for the corresponding strategy combination.

Subjects had to give the right

answer before proceeding to the decision phase. By using this procedure we assured, that all
subjects were able to read the payo tables correctly, without giving them defaults which might
create anchoring or experimenter demand eects.
After all subjects completed the learning phase, the decision phase began by informing
subjects about their role in their group. The matching into groups and roles was anonymous,
random and held constant over the course of experiment. Within the decision phase subjects
had to choose one strategy for each of the four complete information games of their specic
treatment. Only after all subjects submitted their choices, feedback was given to each subject
on all choices and resulting outcomes in their group. Finally, one of the games was randomly
determined for payments in addition to the show-up fee.

Table 5:

Data
Buyer
Game induced by

T1:

T2:

Results.

Seller

θb

θb

θs

θs

f

for

(θb , θs )

63

0

63

0

f

for

(θb , θs )

63

0

0

63

f

for

(θb , θs )

8

55

63

0

f

for

(θb , θs )

10

53

1

62

f0

for

(θb , θs )

64

0

62

2

f 0 for

(θb , θs )

64

0

0

64

f 0 for

(θb , θs )

1

63

64

0

f 0 for

(θb , θs )

2

62

0

64

Table 5 summarizes the decisions made in the experiment. Overall, behavior is well

much in line with selsh preferences.

992

out of

1016

(97.6%) reports are truthful.

There is

just one notable exception, and this is exactly where social preference models would predict the
deviation: a non-negligible share of high valuation buyers (14.3%) does not truthfully report their
valuation. We can reject the null-hypothesis that deviations from truth-telling are distributed
evenly across all eight games (chi-square test of goodness of t, p < 0.0001). More specically,
Table 6 shows the p-value for comparisons of truthful reports across games. For buyers with
high valuation the dierences between treatments is signicant, while in all other cases we do
not nd statistical evidence for dierences in behavior.
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Table 6:

Statistical comparison between treatments

Games induced by

Buyer

Seller

(θb , θs )



p = 0.496

(θb , θs )





(θb , θs )

p = 0.017



(θb , θs )

p = 0.016

p = 0.496

All p-values stated above refer to the two-sided Fisher exact test. The null hypothesis
is that the fraction of deviations from truth-telling is equal in both treatments. If
deviations from truth-telling were observed in neither treatments, no p-value is stated.

6 Which mechanism is more protable?
We now turn to the question which of the two mechanisms the designer would prefer. We rst
clarify the conditions under which the optimal mechanism for selsh agents outperforms the
optimal externality-free mechanism in the sense that it yields a higher value of the designer's
objective, here, maximal expected prots for the seller. We then check whether these conditions
are satised in our experimental data.
Based on our experimental results, we introduce a distinction between dierent

types

of buyers.

7
There is the "truthful type" and the "understatement type".

behavioral

The former

communicates his valuation truthfully in all the complete information games induced by the
optimal robust mechanism

f.

The latter communicates a low valuation in all such games. We

assume throughout that the seller always behaves truthfully, which is also what we observed
in the experiment. We denote the probability that a buyer is of the "truthful type" by

f
denote by Π (σ) the expected prots that are realized under

σ.

We

0
f . We denote by Πf the expected

prots that are realized under the optimal externality-free social choice function

f 0,

under the

assumption that the buyer and the seller behave truthfully in all complete information games.

Proposition 4. Suppose that Π (0) < Π
f

f0

if and only if σ ≥ σ̂.
Proof.

. Then there is a critical value σ̂ so that Πf (σ) ≥ Πf

0

We rst note that

Πf (σ) =

X

n
g(θb , θs ) σ(pfb (θb , θs ) − θs k(q f (θb , θs )))

Θb ×Θs

o
+(1 − σ)(pfb (θb , θs ) − θs k(q f (θb , θs )))
= σΠf (1) + (1 − σ)Πf (0) .
7
We refer to behavioral types because we wish to remain agnostic with respect to the social preference model
that generates this behavior. Truthful behavior, for instance, can be rationalized both by selsh preferences and
by preferences that include a concern for welfare. In the latter case, understatement is not attractive because it
is Pareto-damaging.
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We also note that

Πf (1) > Πf

0

since

Πf (1) gives expected prots if there are only truthful buyer

types, which is the situation in which

f

σ)Πf (0)

It exceeds

short of
exceeds

is a continuous function of

Π

f0

f0

Π

for

σ

σ.

is the optimal mechanism. The term

close to zero. Hence, there is

if and only if

σ

exceeds

Πf

0

for

σ

close to one. If

σΠf (1) + (1 −

Πf (0) < Πf

0

, it falls

σ̂ ∈ (0, 1) so that Πf (σ) = σΠf (1) + (1 − σ)Πf (0)

σ̂ .



Examples 1 and 2 and our experimental data revisited.

For the Examples 1 and 2 on

which our experiments were based, the premise of Proposition 4 that

Πf (0) < Πf

0

is fullled.

Specically,

Πf (0) = 4.54 ,

Πf (1) = 4.91 ,

Πf (σ) = 4.54 − 0.37σ ,

Thus, the fraction of deviating buyers must rise above

0.38

0

Πf = 4.77

σ̂ = 0.622

if the optimal externality-free mech-

anism is to outperform the optimal mechanism for selsh agents.
however, the fraction of deviating buyer types was with

and

0.14

In our experimental data,

smaller. Hence, in our experimen-

tal context the optimal mechanism for selsh agents is superior.
One might have expected more deviations from truth-telling. For instance, the social preference model by Fehr and Schmidt (1999) is consistent with truthful buyers only for one special
case, namely the case in which buyers are completely selsh so that
estimate that often roughly

50%

αb = 0, and Fehr and Schmidt

of subjects behave in a fair manner.

This would have been

more than enough to make the externality-free mechanism more protable. However, the degree
of selshness may vary with the framing of the context, size of payments, etc., and moreover not
all social preferences predict deviations. For instance, according to Charness and Rabin's (2002)
model, individuals have a concern for welfare, so that a Pareto-damaging action such as communicating a low valuation instead of high valuation seems even less attractive. It is exactly this
uncontrolled uncertainty about the mix of preferences among negotiators in a specic context,
which justies our approach to not further specify (beliefs about) social preferences. That said,
however, an important insight is that the ability to control behavior is not the same as the ability
to reach a given objective, here, maximal seller prots. Under an externality-free mechanism
deviations from truth-telling are no longer tempting, i.e. this mechanism successfully controls
behavior. One may, however, still prefer to lose control and use a mechanism under which some
agents deviate if the complimentary set of agents who do not deviate is suciently large.

7 Concluding remarks
This paper shows how social preferences can be taken into account in robust mechanism design.
We have rst characterized an optimal mechanism for bilateral trade under the assumption that
social preferences are irrelevant. We have argued theoretically that such a mechanism will not
generate the desired behavior if individuals have social preferences, and we have illustrated experimentally that deviations from the intended behavior indeed occur. This has motivates us to
introduce an additional constraint on mechanism design, which we termed externality-freeness.
We have shown theoretically that such a mechanism does generate the intended behavior if individuals are motivated by social preferences, without a need to specify (beliefs about) the nature
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and intensity of social preferences. Experiments conrmed that an externality-free mechanism
does indeed generate the intended behavior.
These observations raise the question whether externality-freeness is a desirable property. We
have assumed that mechanisms were designed with an objective of prot-maximization. In our
experimental data, prots were higher with the mechanism that was derived on the assumption
that individuals are selsh.

8 Hence, the ability to make money is not necessarily the same as

the ability to predict behavior.
This observation reects that externality-freeness is a sucient but not a necessary condition
for the ability to control behavior. Its advantage is that it successfully controls the underlying
motivations across a wide variety of social preferences discussed in the literature, as well as the
frequently observed large heterogeneity in parameter values across individuals. A fully edged
mechanism design exercise would require to elicit not only the monetary payos of individuals
but also the precise functional form of their social preferences. We conjecture that with such
a more ne-tuned mechanism design approach, there would no longer be a tension between
the ability to predict behavior and the ability to reach a given objective. However, a need to
specify the details of the nature and intensity of social preferences, which typically dier across
individuals and contexts, would work against our goal to develop robust mechanisms in the spirit
of the Wilson doctrine.

We leave the question what can and what cannot be reached with a

ne-tuned approach to future research.
Another important extension of our research would study social-preference-robustness with
incomplete information about monetary payos. This would require a good understanding of
how social preferences interact with uncertainty, which currently is an active research eld. In
fact, some recent evidence and theory suggest that social motivations are less signicant for
behavior when there is uncertainty about the comparison standard such as the opponent's nal
payo (see Ockenfels et al. (2013), and the references cited therein), and that some patterns of
risk taking in social context are not easily explained by either standard models of decision making
under uncertainty nor standard models of social preferences (e.g., Bohnet et al. (2008), Saito
(2013)). The implications of such ndings for robust mechanism design need further attention.
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A Other models of social preferences
In the body of the text, we have shown that the model of Fehr and Schmidt (1999) predicts
deviations from truth-telling in certain situations (see

Observation 1 ).

Below, we present analo-

gous ndings for two other models of social preferences, Rabin (1993) and Falk and Fischbacher
(2006). The Rabin (1993)-model is an example of intention-based social preferences, as opposed
to the outcome-based model of Fehr and Schmidt (1999). The model by Falk and Fischbacher
(2006) is a hybrid that combines considerations that are outcome-based with considerations that
are intention-based. We show that these models also satisfy

Assumption 1, i.e.

selshness in the

absence of externalities.
Similar exercises could be undertaken for other models, such as Charness and Rabin (2002),
and Dufwenberg and Kirchsteiger (2004). These models are consistent with our predictions under
both, selsh and social preferences: Whether or not these models would predict deviations from
truth-telling under the optimal mechanism for selsh agents depends on the values of specic
parameters in these models. To avoid a lengthy exposition, we do not present these details here.
The preferences in Charness and Rabin (2002), and Dufwenberg and Kirchsteiger (2004) do also
satisfy the assumption of selshness in the absence of externalities (

Rabin (1993).

The utility function of any one player

i

Assumption 1 ).

utility takes the form in

(7).

models the kindness terms in this expression in a particular way. Kindness intended by

j

is the dierence between

j 's

πjei (rib )

i towards

actual material payo and an equitable reference payo,

κi (ri , rib , ribb ) = πj (ri , rib ) − πjei (rib ).
The equitable payo

Rabin

(13)

is to be interpreted as a norm, or a payo that

j

deserves from

i's

perspective. According to Rabin (1993), this reference point is the average of the best and the
worst player

πjei (rib )
where

i

could do to player

j,

i.e.


1
b
b
=
maxri ∈Eij (ri ) πj (θj , f (ri , ri )) + minri ∈Eij (ri ) πj (θj , f (ri , ri )) ,
2

Eij (ri )

at least one inequality being strict.

j

ri belongs to Eij (ri ) if and only
b
πi (ri , ri ) and πj (ri0 , rib ) ≥ πj (ri , rib ), with

is the set of Pareto-ecient reports: A report

0
if there is no alternative report ri so that

intended by

(14)

πi (ri0 , rib )

≥

Rabin models the beliefs of player

i

about the kindness

in a symmetric way. Thus,

e

κj (rib , ribb ) = πi (rib , ribb ) − πi j (ribb ).

(15)

Observation 3. Let f be a social choice function that solves a problem of optimal robust mechanism design as dened in Section 4.1. Consider a complete information types space for state
(θb , θs ) and suppose that θb = θ̄b . Suppose that f is such that
πb (θb , f (θb , θs )) = πb (θb , f (θb , θs )) > πb (θb , f (θb , θs )) = πb (θb , f (θb , θs )) .

(16)

Suppose that the buyer's and the seller's rst and second order beliefs are as in a truth-telling
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equilibrium. Also suppose that the buyer has Rabin (1993)-preferences with yb 6= 0. Then the
buyer's best response is to truthfully reveal his valuation.
The social choice function in Example 1 fullls Condition (16).

Consider Table 3.

The

buyer's incentive constraint binds. Moreover, if the buyer understates his valuation this harms
the seller. Since the seller's intention, when truthfully reporting his type, is perceived as kind,
the buyer maximizes utility by rewarding the seller. By (9), the buyer will therefore announce
his type truth-fully

for all yb .

Observation 4. Let f be a social choice function that solves a problem of optimal robust mech-

anism design as dened in Section 4.1. Consider a complete information types space for state
(θb , θs ) and suppose that θb = θ̄b . Suppose that f is such that (16) holds. Suppose that the
buyer's and the seller's rst and second order beliefs are as in a truth-telling equilibrium. Also
suppose that the buyer has Rabin (1993)-preferences with yb 6= 0. Then the buyer's best response
is to understate his valuation.
The social choice function in Example 1 fullls Condition (16).

Consider Table 4.

We

hypothesize that truth-telling is an equilibrium and show that this leads to a contradiction unless
the buyer is selsh: The buyer's incentive constraint binds. Moreover, if the buyer understates
his valuation this harms the seller.

Since the seller's intention, when truthfully reporting his

type, is perceived as unkind, the buyer maximizes utility by punishing the seller. By (9), the

for all yb 6= 0. Hence, the Rabin model predicts that
from truth-telling, for all yb 6= 0. Put dierently, truth-telling is a best

buyer will therefore understate his type
the buyer will deviate

response for the buyer only if

yb = 0,

i.e. only if the buyer is selsh.

Finally, we note that the utility function in the Rabin (1993)-model satises Assumption 1
for all possible parameterizations of the model. The reason is that two actions which have the
same implications for the other player generate the same kindness. The one that is better for
the own payo is thus weakly preferred.

Observation 5. Suppose the buyer and the seller have preferences as in (7) with parameters y

b

and ys , respectively. The utility functions Ub and Us satisfy Assumption 1, for all yb 6= 0 and
for all ys 6= 0,

Falk and Fischbacher (2006).

We present a version of the Falk-Fischbacher model that is

adapted to the two player simultaneous move games that we study. The utility function takes
again the general form in

(7).

The kindness intended by player

i

is now given as

κi (ri , rib , ribb ) = πj (ri , rib , ) − πj (rib , ribb ) ,
Moreover,

κj (rib , ribb )

(17)

is modeled by Falk-and Fischbacher in such a way that

κj (rib , ribb ) ≤ 0 ,
whenever
(a) If

(18)

πi (rib , ribb ) − πj (rib , ribb ) ≤ 0.

πi (rib , ribb ) − πj (rib , ribb ) = 0,

More specically, the following assumptions are imposed:

then

κj (rib , ribb ) = 0.
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(b) The inequality in (18) is strict whenever

bb
that πi (rj , ri )
(c) If

>

πi (rib , ribb ) − πj (rib , ribb ) < 0

and there exists

rj

so

πi (rib , ribb ).

πi (rib , ribb ) − πj (rib , ribb ) < 0

and there is no

rj

so that

πi (rj , ribb ) > πi (rib , ribb ),

then

κj (rib , ribb ) may be zero or positive.
The case distinction in (c) is decisive for the predictions of the Falk-Fischbacher model.

κj (rib , ribb )

If

> 0, then Observation 1 for the Fehr-Schmidt-model also holds for the Falk-Fischbacher
κj (rib , ribb ) = 0,

model. If, by contrast,

then Observations 3 and 4 for the Rabin-model also hold

for the Falk-Fischbacher model. In any case, the Falk-Fischbacher satises Assumption 1, the
assumption of selshness in the absence of externalities.

Observation 6. Suppose the buyer and the seller have preferences as in the model of Falk and

Fischbacher (2006) with parameters yb and ys , respectively. The utility functions Ub and Us
satisfy Assumption 1, for all yb 6= 0 and for all ys 6= 0.
This follows since

πj (ri , rib ) = πj (ri0 , rib )

implies that

κi (ri , rib , ribb ) = κi (ri0 , rib , ribb ).

Conse-

quently, two actions that yield the same payo for the other player generate the same value of

κi (ri , rib , ribb )κj (rib , ribb ).

B Instructions
The instructions are a translation of the German instructions used in the experiment, and are
identical for all participants. The original instructions are available upon request.

Instructions  General Part
Welcome to the experiment!

You can earn money in this experiment. How much you will earn, depends on your decisions
and the decisions of another anonymous participant, who is matched with you. Independent of
the decisions made during the experiment you will receive 7.00 e as a lump sum payment. At
the end of the experiment, positive and negative amounts earned will be added to or subtracted
from these 7.00 e. The resulting total will be paid out in cash at the end of the experiment. All
payments will be treated condentially.

All decisions made during the experiment are anonymous.

From now on, please do not communicate with other participants. If you have any questions
now or during the experiment, please raise your hand. We will then come to you and answer
your question.

Please switch o your mobile phone during the experiment. Documents (such as books, lecture
notes etc.) that do not deal with the experiment are not allowed. In case of violation of these
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rules you can be excluded from the experiment and all payments.

On the following page you will nd the instructions concerning the course of the experiment.
After reading these, we ask you to wait at your seat until the experiment starts.

First Part  Presentation of decision settings, reading of payos
The purpose of this part of the experiment is to familiarize all participants with the decision
settings. This ensures that every participant understands the presentation of the decision settings and can correctly infer the resulting payos of specic decision combinations. None of the
choices in the rst part are payo-relevant.

In the course of this part, eight dierent decision settings will be presented to you. In all of them
two participants have to make a decision without knowing the decision made by the other par-

[These
eight decision settings refer to the four complete information games of the respective social choice
function of their specic treatment. Each game was presented twice: First in the original form
and then in a strategically identical form where the payos of Participant A and B were switched.
This explanation is, of course, not part of the original instructions.]
ticipant. The combination of the decisions determines the payos of both participants.

Figure 1:

Exemplary Decision Setting

Participant A, highlighted in green, can decide between
lighted in blue, can decide between

Left

and

Right.

Top

or

Bottom.

Participant B, high-

The decision of Participant A determines

whether the payment results from the upper or lower row in the table. Accordingly, the decision
of Participant B determines whether the payment results from the left or right column. Both
decisions combined unambiguously determine the cell of the payo pair.
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Each cell contains a payo pair for both participants. Which payo is relevant for which participant, is highlighted through their respective color. The green value, which can be found in
the lower left corner of every cell, shows the payo for Participant A. The blue value, which can
be found in the upper right corner of every cell, shows the payo for Participant B.
Please familiarize yourself with the payo table. Put yourself in the position of both participants
and consider possible decisions each participant would make. After a short time for consideration,
you can enter a choice combination. The entry can be modied and dierent constellations can
be tried.

After choosing two decisions, please enter the payos which would result from this

constellation. Your entry will then be veried. If your entry is wrong, you will be notied and
asked to correct it.

Second Part  Decision Making
At the beginning of the second part you will be assigned to a role which remains constant over
the course of the experiment. It will be the role of either Participant A or Participant B. Which
role you are assigned to, will be clearly marked on your screen. Please note that the assignment
is random, both roles are equally likely.

It will be assured that half of the participants are

assigned to the role of Participant A and the other half to the role of Participant B.
Simultaneously to the assignment of roles, you are matched with a participant of a dierent role.
This matching is also random. In the course of the remaining experiment you will interact with
this participant.

The second part of the experiment consists of four decisions settings. Exactly one decision setting
is payo relevant for you and the other participant matched with you. Which decision setting
that is, is determined by chance: Every decision setting has the same chance of being chosen.
Hence, please bear in mind that each of the following decision settings can be payo-relevant.

All decision settings are presented similarly to those of the rst part. The dierence with respect
to the rst part is, that you can only make one decision, namely that for your role. Thus, you
do not know the decision of the participant matched with you.

Only after you have made a decision for each of the four settings, you will learn which decision
setting is relevant for your payo and the payo of the participant assigned to you. In addition
you will learn the decisions of the other participant in all decisions settings.

After the resulting payos are displayed, the experiment ends. A short questionnaire will appear
on your screen while the experimenters prepare the payments. Please ll out this questionnaire
and wait at your seat until your number is called.

If you have any questions, please raise your hand.

Thank you for participating in this experiment!
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