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Abstract
We extend the theoretical and experimental analysis of endogenous sorting in social
dilemma games to decisions of trustees in trust games. Trustees first decide about the
amount they send back if the trustor sends the money and then learn that they can
exit the game for a payoff that is identical to the trustor’s endowment. We develop a
behavioral model where trustors and trustees have reciprocal preferences, and hence
put positive weight on the other player’s payoff if they perceive their behavior as
kind. Ourmodel yields two possible constellations: Only trustees with high reciprocity
participate, or all types except those with intermediate reciprocity participate. Our data
lend strong support for the second pattern, as we observe a U-shaped relation between
the trustees’ participation rate and the amount they return. Trustors are hence left with
an extreme pool of participants where they are either matched with particularly selfish
or generous trustees.
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1 Introduction

Offeringpeople the opportunity to opt out of social dilemmagames is likely to be Janus-
faced. On the one hand, voluntary participation may attract people with high social
preferences, thereby increasing cooperation and efficiency. On the other hand, people
with low social preferences may take part in order to take advantage of cooperators. It
is therefore not surprising that the experimental literature on the impact of voluntary
participation (endogenous sorting) yields mixed results (see the overview and meta
analysis by Guido et al. 2019, and the literature review in Sect. 2). In this paper,
we extend the theoretical and experimental analysis of endogenous sorting in social
dilemma games to the impact of exit options for trustees in trust games.

Analyzing exit options of trustees is complementary to the existing experimental
literature in two respects: First, exit options in trust games have so far only been
investigated for trustors, but not for trustees. The main purpose of analyzing exit
options for trustors is to distinguish between altruism and reciprocity as possible
motives of trustors to return money, since reciprocity can only be a motive when
trustees are not forced to send the money. Conversely, analyzing the impact of exit
options for trustees is important due to its potential impact on cooperation, and thereby
on efficiency: If trusteeswith high social preferences stay in the gamemore (less) often,
and if this is anticipated by trustors, then self-selection increases (decreases) efficiency.
Second, analyzing self-selection of trustors complements the experimental literature,
which so far focuses on dictator games and VCM-mechanisms: Decisions in dictator
games have purely distributional consequences, but are neutral from an efficiency
perspective. In VCM-mechanisms, the decisions of all players affect both efficiency
and distribution, and players are (most often) symmetric. By contrast, efficiency in
trust games depends only on the behavior of trustors, while distribution depends only
on the behavior of trustees.

In addition to complementing the experimental literature on sorting, our more gen-
eral contribution is twofold: First, we develop a behavioral model that suggests an
explanation for why the literature finds mixed results on the impact of sorting. In our
model, we assume that trustors and trustees have reciprocal preferences, that is, they
put positive weight on their counterpart’s payoff if and only if they perceive their
behavior as kind (in a sense that is specified in the model). An important feature of the
model is that the payoff of trustors enters the trustees’ utility function both when they
participate and when they exit, and this gives rise to two kinds of equilibria. In the first
equilibrium, only trustees with high degrees of reciprocity participate. In the second
equilibrium, trustees with particularly low and high degrees of reciprocity participate,
while those with intermediate degrees of reciprocity exit. In this equilibrium, endoge-
nous sorting leads to a U-shaped pattern between the amount trustees return in case of
participation and the participation rate. In a nutshell, the reason that both of these two
patterns are possible is that the trustees’ social preferences matter for the participation
and for the amount they return. If reciprocity increases, this may then lead to a higher
incentive to participate (in order to return high amounts), or to a higher incentive to
exit (if the amount the trustor gets in this case dominates the trustee’s decision).

Our second more general contribution is that our treatments allow us to decompose
the impacts of the own social preferences and the beliefs about the behavior of the
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player one is matched with on the decision to participate. We achieve this by assign-
ing trustees randomly to either the no-information treatment N or the information
treatment I . The only difference between these two treatments is that, in treatment I ,
we inform trustees about the percentage of trustors who send the money. The belief
about the percentage of trustors sending the money, which may well be (positively)
correlated with the own social preferences, hence matters in treatment N but not in
treatment I . Our results show that accounting for the impact of beliefs is crucial for
understanding our experimental results.

Our experimental design is as follows: In addition to their payment for participating,
trustors in our experiment, carried out on Amazon MTurk with 1,760 participants,
received an endowment they could either keep or send to the trustee they were paired
with. In the latter case, the amount was tripled. Trustees were first asked how much
they return if the trustor sends the money, and only then learned that they can exit
the game for an amount identical to the trustor’s endowment. This order of moves
allows us to collect the amounts for all trustees, which is required for analyzing how
the exit option affects the pool trustors can be matched with. If a trustee takes part
and the trustor does not send the money, then the trustee keeps only the fixed payment
for participation. As a consequence, the incentive of trustees to stay in the game does
not only depend on their social preferences, but also on their beliefs about how many
trustors send the money. This is why distinguishing between treatments N and I is
important.

In treatment N , where trustees are not informed about the average behavior of
trustors, we ask them, after their actual decisions, for their belief about the percentage
of trustorswho send themoney. In simple two-sided t-tests andWilcoxon tests, trustees
who stay in the game in treatment N return significantly higher amounts. However,
this does not necessarily mean that trustees participate because of their higher social
preferences, as their behavior might also be driven by higher expectations about the
percentage of trustorswho send themoney. Indeed,wefind that trusteeswho return less
believe that fewer trustors send the money. This effect is so strong that the difference
between the amounts returned by those who participate and those who exit becomes
insignificant when we control for the trustees’ beliefs about the behavior of trustors.

However, controlling for self-stated beliefs is not sufficient, since participants in
social dilemma experiments may (partially) rationalize their selfish behavior. It is
hence more instructive to look at treatment I , in which we eliminate the impact of
different beliefs by informing trustees about the percentage of trustors who send the
money. When we regress the exit decision on the amount in treatment I , we find
that the amount has no impact at all (p = 0.994). Our data hence strongly reject the
hypothesis that only trustees with high social preferences stay in the game.

But this does not mean that we do not find a systematic pattern at all: A closer
look at the data supports the hypothesis of a U-shaped pattern between the amount
trustees return and the participation rate. When we regress the participation decision
on the amount and amount squared, then the amount itself is significantly negative,
while amount squared is significantly positive, both at least at the 5%-level. This holds
for treatments N and I . Our main results are hence threefold: First, if trustees are not
informed about the percentage of trustors who send themoney, then sorting by trustees
has a positive efficiency effect, as those who stay in the game return significantly
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higher amounts.1 Second, this efficiency effect can be attributed to the correlation of
the trustees’ degree of reciprocity with their belief about how many trustors send the
money. As a consequence, there is no efficiency effect when we ensure that all trustees
have the same beliefs. Third, regardless of whether we account for this belief or not,
sorting leads to a more extreme pool of trustees.

Section 2 relates to the literature. Section3 presents the model. Section4 introduces
the experimental design and procedure. Results are presented in Sect. 5. In Sect. 6, we
discuss our assumptions with respect to the order of moves and the underlying social
preferences. We conclude and point to further research in Sect. 7.

2 Relation to the literature

The literature on sorting in social dilemma games can be classified into games where
the experimenter assigns people to different groups (exogenous sorting), and games
where subjects can self-select (endogenous sorting).With endogenous sorting, subjects
might also choose different partners in different stages, or they can only decidewhether
to take part or not. Our paper is in the tradition of the latter approach and restricted
to a one-shot game. Our design hence neither allows for reputation effects nor for
the possibility to punish selfish players by changing the partner or exiting the game.
Instead, we restrict attention to the impact of the own social preferences and the belief
about the partner’s behavior on the participation probability, and our paper seems to
be the first that separates the impact of the own social preferences from the belief. The
results of our treatment N are in line with findings that the own social preferences are
positively correlated with the beliefs about the social preferences of others (see e.g.
Hauk and Nagel, 2001, Keser and Montmarquette, 2011, and the overview in Guido
et al, 2019), which suggests that disentangling preferences and beliefs is informative.

Sorting in social dilemmas has most extensively been analyzed in the prisoners’
dilemma (PD) and in dictator games. Contrary to their prediction, Orbell et al. (1984)
find that defectors are more likely to opt out of a PD than cooperators. Orbell and
Dawes (1993) observe a similar result for their comparison of an involuntary and
voluntary PD. In Bohnet and Kübler (2005), subjects can bid to play a PD where
cooperation is less costly than in the alternatively offered standard PD. They find that
sorting triggered by bidding leads to higher cooperation rates than random assignment,
but there are also subjects who bid in order to take advantage of cooperators.

For dictator games,Dana et al. (2006) observe a positive but insignificant correlation
between amounts and participation. Broberg et al. (2007) let dictators first decide
about the allocation and then perform a standard BDM auction to elicit the dictators’
reservation prices for exiting the game. Conversely to Dana et al. (2006), they find
that more generous dictators demand a lower amount and hence exit more often, but
significant only in some specifications, and only at the 10% level. While dictators in
Dana et al. (2006) and in Broberg et al. (2007) first decide on their amounts and then
about participation, dictators in Lazear et al. (2012) are first asked if they want to exit

1 Of course, referring to this as an “efficiency effect” requires that this is anticipated by trustors, as efficiency
in the trust game, defined as the two players’ joint income, depends only on whether trustors send the money
or not. We will discuss this in Sect. 6.
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or not, and decide on the allocation of the money only when they participate. Lazear
et al. (2012) find that the average amount is significantly lower in the sorting treatment,
which is driven by a far higher percentage of dictators who give nothing at all. This
is in line with our finding that the most selfish trustees have high participation rates.
Considering all three papers, it seems appropriate to say that results are inconclusive.

The literature on voluntary contribution games (VCMs) finds slight evidence for a
positive effect of sorting (see themeta study byGuido et al. 2019). Nosenzo andTufano
(2017) compare three treatments with groups of two subjects each: The standard
VCM, an unconditional treatment where subjects first decide whether to participate
and then choose their contributions, and a conditional treatment where they can opt
out after they have learned the partner’s contribution. They find no difference between
the contribution rates in the standard and the unconditional treatment. As expected,
contributions are largest in the conditional treatment, as the exit threat serves as a
disciplinary device.

The potentially U-shaped pattern for the relation between generosity and partici-
pation in our model is due to the assumption that people care about the utility of other
participants when they decide about the amounts and when they decide about par-
ticipation. Another string in the literature shows that sorting may depend on whether
people draw a positive utility from e.g. altruism, or a negative utility from e.g. social
pressure or selfishness. In their field experiment, DellaVigna et al. (2012) distribute
flyers informing households that solicitors will come to ask for donations. The altru-
ism model predicts that the information leads to a higher presence of residents at their
homes, but the data is more in line with the social pressure model, which predicts
the opposite (see DellaVigna et al. 2016 for a related design and result).2 The design
in Lazear et al. (2012) allows identifying three types: “willing sharers” who share a
positive amount and stay in the game (and hence draw a positive utility from giving),
“reluctant sharers” who share if forced to play but opt out if they receive the same
amount (and hence draw a negative utility from selfishness), and selfish “nonsharers”.
A substantial percentage of people can be characterized as reluctant sharers. Cain et al.
(2014) distinguish between people who “give” and who “give in”. People who give
in share their money if they are in situations where giving nothing can be seen as
inappropriate, but prefer to avoid the situation even if doing so leaves the would-be
beneficiary empty-handed.3

Exit options in trust games have so far only been considered for trustors. The
objective of these papers is figuring out if the behavior of trustees is rather driven
by other-regarding preferences (altruism and equity concerns) or reciprocity. This is
either done by comparing the original trust game to an involuntary treatment where
trustors are forced to send the money (and can hence not signal trust), or by comparing
dictator games and trust games. Results are somewhat mixed: McCabe et al. (2003),
Cox (2004), and Di Bartolomeo and Papa (2015) find evidence for reciprocity as
an independent motive, while the results in Cox and Deck (2005) and Brülhart and

2 They take one step further by estimating the costs of social pressure for the solicited households from a
structural model.
3 See also Klinowski (2021) and the field experiment by Andreoni et al. (2017) showing that people invest
to avoid situations in which they are asked for donations.
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Fig. 1 Time line

Usunier (2012) speak more in favor of altruism. We are not aware of any paper that
analyzes sorting of trustees.

3 Theory

3.1 Game structure

We consider a trustor (player 1, P1) and a trustee (player 2, P2). At t = 0, P2 decides
whether to enter the game or take an outside option. If P2 exits, P1 and P2 both receive
an amount M > 0 and the game ends. If P2 enters the game, P1 is endowed with an
amount Z

3 > 0 and decides whether to send the full amount Z
3 or nothing to P2 at

t = 1. If P1 does not send the money, P1 keeps their Z
3 , and P2 receives nothing.

If P1 sends Z
3 , the amount is tripled, so P2 receives Z at t = 2. At t = 3, P2 decides

on the amount X ∈ [0, Z ] they send back to P1. Payoffs are realized at t = 4. We
assume M < Z

2 to ensure that it is Kaldor-Hicks efficient that P2 enters the game and
P1 sends their endowment at t = 1. Figure1 summarizes the timing of events.
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3.2 Utilities

For both players, we denote the utility from money as u where u′ > 0 and u′′ < 0. To
account for reciprocity, we assume that player i ∈ {1, 2} draws positive utility from
the other player’s payoff iff they perceive their behavior as kind (see below). This
utility is denoted r where r ′ > 0, r ′′ < 0 and r(0) = 0. Player i’s sensitivity to player
j’s payoff relative to their own payoff is denoted by θi and is private information. The
distribution of θi is common knowledge and f (θi ) (F(θi )) denotes the pdf (cdf) with
full support on [0,∞).

Our assumptions on P2’s reciprocity are as follows4: If P1 sends the money, then
their payoff enters with full weight, because P2 can only earn money when P1 sends it.
If P2 does not enter the game, then they do not know if P1 would have sent the money
or not. We then assume that P1’s payoff is weighted with the equilibrium probability
p1 that they would have sent the money. P2’s utility is thus:

U2 =

⎧
⎪⎨

⎪⎩

u(Z − X∗) + θ2r(X∗) if P2 participates and P1 sends the money

0 if P2 participates and P1 does not send the money

u(M) + p1θ2r(M) if P2 does not participate
(1)

For P1, we assume that they care about P2’s payoff iff X ≥ Z
3 , that is, if P2

participates and sends an amount at least as high as P1’s endowment. P1’s utility is5:

U1 =

⎧
⎪⎪⎪⎨

⎪⎪⎪⎩

u(X) + θ1r(Z − X) if P2 participates, P1 sends the money, and X ≥ Z
3

u(X) if P2 participates, P1 sends the money, and X < Z
3

u( Z3 ) if P2 participates but P1 does not send the money

u(M) if P2 does not participate
(2)

3.3 P2’s decision about the amount

As solution concept for our dynamic game with private information we apply the
Perfect Bayesian Equilibrium. Solving by backward induction, we start with P2’s
decision at t = 3 given that P2 participates and P1 sent the money. P2’s utility is

U2(X) = u(Z − X) + θ2r(X). (3)

We get

Lemma 1 The utility-maximizing amount P2 sends back and their utility in case of
participation increase with θ2. Therefore, there exist θ

+
2 and θ++

2 such that X > 0 iff
θ2 > θ+

2 and X > Z
3 iff θ2 > θ++

2 .

4 Our specific assumptions on the two players’ social preferences are without loss of generality (see Sect. 6
for a discussion of alternative assumptions)
5 Similar to what we assume for P2’s utility, P1 may well care about P2’s payoff when P2 participates, but
P1 does not send the money. But as P2’s payoff is zero in this case, it does not matter.
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Proof All proofs are in the Appendix. ��
With neoclassical standard preferences (i.e. with θ2 = 0), P2 returns nothing at

t = 3. The important part in Lemma 1 is that, while P2’s with high social preferences
end up with less money, they still have higher utility. To see this, just consider two
types of P2, a L -type with low social preferences θL who maximizes their utility by
sending back XL , and an H -type with high social preferences who maximizes their
utility by sending back XH > XL . Now suppose that player H sub-optimally sends
XL . Even then, they would have higher utility, as the amount for themselves Z − XL

is the same as for player L , while θHr (XL) > θLr (XL). From optimality, it follows
that player H ’s utility is even larger when they send XH .

3.4 P1’s decision to send themoney

If P2 has participated, P1 will send the money at t = 1 iff their expected utility from
the money sent back by P2 (the first addend on the LHS in Inequality (4)) plus their
expected utility from reciprocity (the second addend) weakly exceeds their utility from
keeping their endowment6

∫ ∞

θ+
u(X(θ2))

f (θ2)

1 − F(θ+
2 )

dθ2 +
∫ ∞

θ++
θ1r(Z − X(θ2))

f (θ2)

1 − F(θ++
2 )

dθ2

= E[u(X(θ2))|θ2 > θ+
2 ] + θ1E[r(Z − X(θ2))|θ2 > θ++

2 ] ≥ u

(
Z

3

)

.

(4)

We get

Proposition 1 Suppose E[u(X(θ2))|θ2 > θ+
2 ] < u( Z3 ). Then, for any distribution of

θ2, there exists a unique θ̃1 such that P1 prefers to send (not send) the money iff θ1 ≥ θ̃1
(θ1 < θ̃1). θ̃1 is implicitly defined by E[u(X(θ2))|θ2 > θ+

2 ]+ θ1E[r(Z − X(θ2))|θ2 >

θ++
2 ] = u

( Z
3

)
.

For E[u(X(θ2))|θ2 > θ+] ≥ u( Z3 ), P1 sends the money even without reciprocity
(θ1 = 0) because their expected utility from their own payoff already (weakly) exceeds
the utility from keeping their endowment. For E[u(X(θ2))|θ2 > θ+] < u( Z3 ), the
incentive to send the money strictly increases with P1’s reciprocity parameter θ1, so
θ̃1 is unique. This implies that no type has a profitable deviation by sending the money
for θ1 < θ̃1, or by keeping the money for θ1 ≥ θ̃1. Furthermore, θ̃1 decreases if more
probability mass is shifted to the right of θ2’s distribution.

6 In our experiment, P1 does not know if P2 participates. Defining p2 as the probability that P2 participates,
P1 then sends the money iff

p2
(
E[u(X(θ2))|θ2 > θ+] + θ1E[r(Z − X(θ2))|θ2 > θ++]

)
+ (1 − p2)u(M) ≥ p2u

(
Z

3

)

+ (1 − p2)u(M).

Again, P1, sends the money iff Inequality 4 holds. The reason why it does not matter if P1 knows whether
P2 participates is that their own decision is irrelevant when P2 exits.
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3.5 P2’s participation decision

P2 enters the game at t = 0 iff their expected utility weakly exceeds their utility from
the outside option, i.e. iff

p1[u(Z − X∗) + θ2r(X
∗)] + (1 − p1)u(0) ≥ u(M) + p1θ2r(M), (5)

where p1 = Pr[θ1 ≥ θ̃1] = 1− F(θ̃1), and where X∗ denotes P2’s utility-maximizing
amount returned in stage 3.

Inequality (5) shows that P2’s social preference parameter θ2 enters both on the LHS
and on the RHS, as P1’s payoff matters for P2 also when P1 exits the game (though
only weighted with p1). Therefore, the sorting decision is not necessarily monotonic
in the reciprocity parameter.7 Nevertheless, for any θ2, there exists a unique threshold
p̂1 such that type θ2 participates iff p ≥ p̂1. For p1 = 0 (p1 = 1) all types of P2 exit
(participate). We get Lemma 2.

Lemma 2 For each type θ2, there exists a unique p̂1(θ2) ∈ (0, 1) such that type θ2
participates (exits) iff p1 ≥ p̂1(θ2) (p < p̂1(θ2)). p̂1(θ2) is inversely U-shaped and
has a maximum at some unique θ̂2. Furthermore, there exists a unique p1 such that
for all p1 ≥ p1, all types participate.

The main insight from Lemma 2 is that the probability p̂1(θ2) such that type θ2
is indifferent between participation and exit is non-monotonic in θ2, and inversely
U-shaped with a unique maximum at some θ̂2. For θ2 < θ̂2, the critical minimum
probability that is required for entry increases with θ2 (i.e. ∂ p̂1

∂θ2
> 0), whereas it

decreases in θ2 for θ2 > θ̂2. p1 is defined as the maximum p1 for which a type can be
indifferent, i.e. p1 := p̂1(θ̂2). For p1 ≥ p1, all types participate. The global minimum
probability is the p̂1 at the highest possible type and converges to 0, i.e. for p1 = 0,
all types prefer to exit.

For p1 ∈ (0, p1), the inversely U-shaped pattern implies existence of a region in
which there exist two types θL and θH with p̂1(θL) = p̂1(θH ). This region is defined
by p1 ∈ [p

1
, p1), where p

1
:= p̂1(0) = u(M)

u(Z)
. For p1 < p

1
, there exists a unique

type who is indifferent. We summarize:

Proposition 2 For p1 ∈ [p
1
, p1), there exist two unique types θ and θ > θ such that

all types θ2 ≤ θ and θ2 ≥ θ prefer to participate and all types θ2 ∈ (θ, θ) prefer to
exit (U-shaped pattern). For p1 ∈ (0, p

1
), there exists only θ , i.e. all types θ2 ≥ θ

(θ2 < θ ) participate (exit).

For p1 ∈ [p
1
, p1), types with low (θ2 ≤ θ) and high (θ2 ≥ θ ) reciprocity partic-

ipate, while types in-between exit. If the probability p1 that P1 sends the money is
sufficiently high, low reciprocity types benefit from participation by taking advantage
of P1. High reciprocity types also participate, as they gain a high utility from returning
money. For intermediate types, the outside option is more attractive, as they gain a
balanced utility from the own and P1’s payoff.

7 If P1’s payoff mattered only in case they send the money, then Lemma 1 would imply that P2’s incentive
to participate increases monotonically with θ2.
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For p1 ∈ (0, p
1
), however, there is only one indifferent type, and hence just one

switching point with regards to the reciprocity parameter θ2. In this case, only types
with high social preferences participate.

The reason is that, if the participation rate of P1 is low, then the expected (reciprocal)
benefit from returning money to P1 is lower for low θ2-types (who return only small
amounts) compared to the (reciprocal) benefit fromP1’s exit option. On the other hand,
for high θ2-types (who return relatively large amounts), the (reciprocal) benefit from
returning money to P1 can be larger then the utility from the own payoff in case of
exit. Therefore, types θ2 who put low (high) weight on P1’s payoff exit (participate).
Summing up, there are two possible constellations – either only highly reciprocal
trustees participate, or trustees with low and with high reciprocity participate, while
trustees in-between exit.

3.6 Equilibrium

The equilibrium is characterized by the conditions in Propositions 1 and 2. The thresh-
old for P1’s reciprocity parameter such that they send the money iff θ1 ≥ θ̃1 depends
on the conditional distribution of the reciprocity parameter for those P2 who enter
the game. For any such distribution given, the threshold θ̃1 for the indifferent type is
uniquely defined by the condition stated in Proposition 1, and no type has an incentive
to deviate.

For P2, all thatmatters is the probability that P1 enters the game, and hence the initial
type distribution of the reciprocity parameter θ1.8 For any distribution of θ1 given, the
types θ2 who enter the game are characterized by Proposition 2. The amount P2 sends
back is as characterized in Lemma 1. By definition of the thresholds in Propositions
1 and 2, neither type has a profitable deviation. We get

Proposition 3 There exists a Perfect Bayesian Equilibrium in which P1’s decision to
send the money is as characterized in Proposition 1, and P2’s decision to enter is as
characterized in Proposition 2.

In our model, we assumed that the only difference to neoclassical standard prefer-
ences is reciprocity, that is, players put positive weight on the other player’s payoff
if and only if their behavior is perceived as kind. While our assumptions seem rea-
sonable, they are ad hoc in the sense that they are not derived from underlying utility
functions. In Sect. 6, we therefore show that our Propositions remain qualitatively
the same when we assume other kinds of social preferences. First, we substitute reci-
procity by the simplest kind of other-regarding preferences where players always put
positive weight on the other player’s payoff. Second, we combine reciprocity with
Fehr-Schmidt preferences (inequity aversion).9

8 The conditional distribution of θ1 for those P1 who enter does not matter.
9 See Cox et al. (2007) for a more general approach on reciprocity and fairness that derives the weights
on other players’ payoffs endogenously from the underlying utility functions.
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4 Experimental design and procedure

Subjects were randomly paired in groups of two and assigned to the role of a trustor
or a trustee. In addition to their fixed payment of $0.50 for their participation, trustors
received $0.50. Trustors were informed that they could either keep this amount or give
it to the subject they were paired with. They were told that the game ends if they keep
the money, and that the overall amount of $1 would be transferred to their account.
They learned that the amount of $0.50 was tripled to $1.50 if they send it. We then
informed them that the trustee could send any part of the $1.50 back. The trustor’s
bonus was then explained with numerical examples.

So far, our setting is just a standard trust game. Then, however, trustors were
informed that the trustee they are matched with has two options: They can either
play the game as just described or get a certain bonus of $0.50 instead. If the trustee
chooses the certain bonus of $0.50, then the game ends and the trustor just keeps their
additional payment of $0.50 as a bonus; regardless of whether they decided to send the
money or not. Finally, we asked comprehension questions to ensure that participants
understood everything accurately.10

The instructions for trustees were similar to those for trustors. Trustees were not
informed about whether trustors actually sent the money before they decided about the
amounts they wanted to send back. Instead, we asked trustees: “If this game is played
and the other worker in your group decides to give you the money, how much do you
want to give back?” Only after they had made their decision, we informed trustees
about their opt-out possibility. We phrased this as follows: “However, you have two
options: You can either play the game as described before or get a certain bonus of
$0.50 instead. If you choose the certain bonus of $0.50, then the game ends and the
other worker just keeps their additional amount of $0.50 as a bonus. If you decide to
play the game, we will take your previous decision on how much money to send back
in case the other worker has given the money to you. Recall that your bonus is $0 if
the other worker does not send you the money.” This order of information allows us
to elicit the amounts for all trustees, regardless of whether they eventually participate
or not.

While all trustors received the same instructions, trustees were assigned to two
different treatments. The first group was assigned to the no-information treatment
N and got no additional information. In this treatment, we asked trustees, after they
had made their decisions, for their belief on the percentage of trustors who would
send the money. We did so because the exit decision is likely to depend not only on
social preferences, but also on a trustee’s assumption on how many trustors partici-
pate. Asking for the belief, however, does not fully account for this, as trustees may
rationalize their decision ex post.11 We therefore assigned the second group of trustees
to the information treatment I , in which we informed them about the percentage of
trustors who sent the money in treatment N . We provided this information after the
trustees’ decision on the amount they want to send back, but before their exit decision.

10 See Sect. 6 for a discussion of the differences between our model and the experiment.
11 We could not have avoided this endogeneity problem by asking first for the belief, as this would have
contaminated our main variable of interest.
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Fig. 2 Distribution of amounts. Notes: Amounts are displayed on the horizontal axes, numbers of obser-
vations on the vertical axes. Both histograms use a bin width of $0.10. The lines display kernel density
estimates (Epanechnikov)

Treatment I hence takes care of the problem that social preferences may initially be
correlated with the beliefs about the behavior of trustors.

After all decisions had been made, trustors and trustees were asked for their gender,
age, and attitude towards risk on a scale from 0 (not willing to take risks at all) to
10 (highly willing to take risks). We pre-registered the experiment on November 30,
2020 atAEARCTRegistry (AEARCTR-0006836). The experimentwas carried out on
AmazonMTurk betweenDecember 2020 andFebruary 2021. 880 subjects participated
as trustors and 880 as trustees; 440 each in the no-information and the information
treatment. On average, subjects in the role of trustors earned $1.03. Trustees earned
an average $1.06. On average, it took participants a bit more than four minutes to
complete the experiment which translates into an hourly compensation of more than
$15.

5 Results

Recall from the design section that we asked trustees about the amount they return
if trustors send the money. We hence have data for all 440 trustees in each of the
two treatments; the information treatment I in which trustees are informed about
the percentage of trustors who sent the money, and the no-information treatment N in
which they did not get this information. 42% of trustees exit in Treatment N compared
to only 35% in Treatment I . The difference in the exit frequencies is significant with
a p-value of 0.051 in a χ2-test. As the incentive to exit decreases in the belief about
the percentage of trustors who send the money, this suggests that trustees, on average,
underestimated the trustors’ level of trust. In both treatments, slightly less than 25%
returned nothing. Out of those fully selfish trustees, 43% exit in treatment N compared
to 31% in treatment I .

Figures 2 and 3 display two kinds of information for each of the two treatments. The
diagrams on the left (right) refer to the no-information (the information) treatment.
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Fig. 3 Share of participation for given amount. Notes: Amounts are displayed on the horizontal axes, the
share of trustees who stay in the game on the vertical axes

Figure2 shows the number of trustees who decided to return the amounts shown
on the horizontal axis before they were informed about their exit option. For both
treatments, there are two peaks, one at zero (with 109 and 92 trustees returning less
than $0.10 in treatment N and I , respectively) and one around $0.75 (with 167 and 173
trustees, respectively), which leads to an equal split of the money between trustors and
trustees. As all numbers above $0.75 are negligibly low, our data display a U-shaped
pattern for both treatments: most trustees are either fully selfish (peak below $0.10)
or rather generous (peak at $0.75). The lower peak at around $0.50 suggests that there
are also quite some trustees who feel that they should leave trustors with the amount
they would have received when they had not sent the money in the first place.

Figure3 shows the percentages of trustees who stayed in the game for the amounts
they wanted to return. The exact picture differs somehow between the two treatments,
but there is a U-shaped pattern for both of them.

Before we get back to these U-shaped patterns and turn to our main result, we first
consider whether the amounts trustees want to return differ, on average, between those
who participated and those who exited. Without control variables, trustees who stay in
the game return more in treatment N , significant with p = 0.045 in a two-sided t-test
and with p = 0.096 in a Wilcoxon test. Conversely, the amount and the participation
decision are not related in treatment I (p = 0.812 in a two-sided t-test, and p = 0.608
in a Wilcoxon test).

Table 1 presents results, separated by the two treatments, from a linear probability
model on participation.12 The dependent variable is a dummy that takes the value “1”
if a trustee participated. In Treatment N , the amount is significant at the 5%-level
without controls, and also when we control only for gender and age (models N1 and
N2). As expected, those who are less risk averse stay in the game more often because
exiting the game yields a certain payoff (model N3). Adding the degree of risk aversion
renders the amount insignificant because those with higher risk aversion return lower

12 Results are qualitatively the same for probit or logit models.
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Table 1 Linear regression results on participation

Treatment N Treatment I
N1 N2 N3 N4 I1 I2

Amount 0.118** 0.117** 0.064 0.030 −0.014 0.000

(0.033) (0.036) (0.233) (0.581) (0.801) (0.994)

Male −0.000 −0.054 −0.052 −0.126***

(0.999) (0.242) (0.248) (0.004)

Age 0.000 0.002 0.001 −0.001

(0.830) (0.399) (0.455) (0.407)

Risk 0.067*** 0.063*** 0.067***

(0.000) (0.000) (0.000)

Belief −0.004***

(0.000)

Observations 440 440 440 440 440 440

Columns (1) to (4) consider treatment N and columns (5) and (6) consider treatment I .Amount is the money
trustees send back to trustors. Male is a dummy variable that takes the value 1 if trustees selected male
as gender and 0 otherwise. Age is the trustee’s age. Risk is the degree of risk attitude on a 10 point scale
(from highly risk-averse to highly risk-seeking). Belief is the estimation of the percentage of trustors who
keep the money for themselves. p-values are reported in parentheses, and *, **, and *** indicate statistical
significance at the 10%, 5%, and 1% level, respectively (robust standard errors)

amounts and exit more often.13 A similar argument holds when we finally add the
belief in model N4.14 The regression analysis hence reveals that the overall benefit
from sorting from the trustors’ point of view can be attributed to the fact that the degree
of risk aversion and the belief on the percentage of trustors who send the money are
both correlated with the amount and with the participation decision.

Controlling for beliefs by a simple question runs the risk that subjects might ratio-
nalize their own behavior. It is hence more reliable to consider treatment I in the next
two columns, which reinforces the result that sorting has no impact on the average
amount that trustees return when we eliminate the impact of beliefs by informing
trustees about the percentage or trustors who send the money (see the p-value of 0.994
for the amount in regression I2). Attitude towards risk is still highly significant in the
expected direction, and males exit more often.

We now get back to Fig. 3, which suggests that the relation between the amount and
the participation rate is U-shaped. The only difference between the linear regression
in Table 2 to the one in Table 1 is that we now add amount squared to account for the
non-linearity. Again, the first four (last two) columns refer to treatment N (treatment
I ). The results confirm theU-shaped relation displayed in figure 3: In all specifications,
the amount itself is significantly negative and amount squared significantly positive.
This holds for treatments N and I . We use the Akaike information criterion (AIC) to

13 The correlation between the degree of risk aversion and the participation probability is 0.35, and the
correlation between the degree of risk aversion and the amount is 0.12 in treatment N .
14 The correlation between the belief on the percentage of trustors who keep the money for themselves and
the participation probability is −0.21, and the correlation between this belief and the amount is −0.18 in
treatment N .
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Table 2 Linear regression results on participation including squared amounts

Treatment N Treatment I
N1 N2 N3 N4 I1 I2

Amount −0.296** −0.311** −0.231* −0.286** −0.393*** −0.289**

(0.035) (0.030) (0.086) (0.033) (0.006) (0.036)

Amount2 0.352*** 0.364*** 0.252*** 0.270*** 0.327*** 0.249**

(0.000) (0.000) (0.008) (0.004) (0.001) (0.011)

Male −0.023 −0.068 −0.067 −0.132***

(0.640) (0.142) (0.138) (0.003)

Age 0.001 0.002 0.002 −0.001

(0.744) (0.369) (0.419) (0.520)

Risk 0.064*** 0.060*** 0.065***

(0.000) (0.000) (0.000)

Belief −0.004***

(0.000)

Observations 440 440 440 440 440 440

Columns (1) to (4) consider treatment N and columns (5) and (6) consider treatment I . The description
of variables is the same as in Table 1. p-values are reported in parentheses, and *, **, and *** indicate
statistical significance at the 10%, 5%, and 1% level, respectively (robust standard errors)

compare the goodness of fit of the linear and the quadratic model. For this measure,
lower values translate into a higher quality of the model in terms of goodness of fit
and simplicity. The AIC for regressions N4 (I2) in Tables 1 and 2 are 567 (545) and
563 (541), respectively, indicating that the quadratic model is a much better fit than
the linear one. Our main result is hence that sorting by trustees makes the remaining
population more extreme: Trustors will be either matched with particularly selfish or
generous trustees.

6 Discussion

In this section, we discuss two elements of our analysis that deserve some attention.
The first concerns alternative assumptions on social preferences, and the second the
order of moves in the model and the experiment.

Alternative assumptions on social preferences At the end of the theory section, we
mentioned that our Propositions are qualitatively the same when we assume other
kinds of social preferences (instead or in addition to reciprocity). Consider first the
simplest form of other-regarding preferences where players put always positive weight
on the other player’s payoff. Note first that, regardless of the probability p1 with which
player 1 sends the money, this would not change the amount P2 sends back, as their
utility when deciding on the amount is still the same.

Furthermore, P1’s expected utility now depends on the unconditional instead of
the conditional expectation of P2’s payoff, but that does not change our result in
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Proposition 1. It only leads to a higher likelihood of P1 sending the money, as a P1
who is indifferent with reciprocal preferences strictly prefers to send the money with
other-regarding preferences.

For P2’s participation decision, a few things change. Even for p1 = 0, high types
θ2 will prefer participation iff Z

3 > M , i.e. iff the payoff to P1 is higher than their
payoff when P2 exits. For p1 = 1, all types still prefer participation. The incentive to
participate still increases in p1, and a sufficient condition for the existence of a unique
p̂1(θ2) is that Z

3 ≤ M (as in our experiment). In this case, p̂1(θ2) is still inversely
U-shaped. The main difference to our main model is that there now exists a third
equilibrium, in which only low types participate.15

Assume next inequity aversion à la Fehr and Schmidt (1999) in addition to
reciprocity, and consider the terms that change in this case. Players face a disu-
tility from inequity, with weight α (β ≤ α) in case they (the other player) have
a lower payoff. Furthermore, we restrict attention to the case where P2 returns
weakly less than 50% (i.e. X ≤ Z

2 ), which holds for 80% of our subjects in the
experiment. Then, P1’s expected utility in case they send the money decreases by
p2α

∫ ∞
0 (Z − X(θ2)) − X(θ2)dθ2 = p2α

∫ ∞
0 Z − 2X(θ2)dθ2. If P1 does not send

the money, their utility decreases by p2β
Z
3 , as P2 gets nothing with probability p2,

while P1 keeps Z
3 . Which of these effects dominates hence depends on the expectation

on the amount P2 sends back, and on the difference between the inequity aversion
parameters α and β. The overall effect on P1’s decision can go either way.

The direct reduction in P2’s utility from inequity when they participate is
p1β (Z − 2X∗)+ (1 − p1) α Z

3 > 0, while there is no impact of inequity aversion
when P2 exits (both players then get the same payoff). However, this does not neces-
sarily mean that P2 participates less often than without inequity aversion: We know
that P2’s incentive to participate increases with p1, and inequity aversion enhances
P1’s incentive to send the money if α

∫ ∞
0 Z − 2X(θ2)dθ2 ≥ β Z

3 . Then, the higher
probability that P1 sends the money may well overcompensate the direct effect of
inequity aversion. For p = 0 (p = 1), all types prefer exit (participation). Again,
there exist a unique p̂1(θ2) for which P2 is indifferent and which exhibits an inversely
U-shaped pattern. Our Propositions hence still hold.

Relation betweenmodel and experiment In the model, trustees (P2s) first decide on
participation and then on their amount, while this order is reversed in the experiment.
The reasons are as follows: If P2s in the model first decide on their amount, then those
who anticipate to exit would be indifferent among all amounts that trigger exit. While
this makes the formal analysis more tedious, subjects anticipating to stay in the game
still choose their utility-maximizing amount. In the experiment, we need to ensure that
all P2s have incentives to report their amount truthfully, which requires to ask them
first for their amounts, and to inform them only then about their exit option.

Related, P2 in our experiment does not know whether P1 sends the money when
they decide upon the amount they send back. P2’s expected utility is then U2(X) =

15 Note that this equilibrium exists iff u(M)
u(Z)

<
r(M)−r( Z3 )

r(Z)−r( Z3 )
. This is excluded in our experiment because

Z
3 = M .
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p1 [u(Z − X) + θ2r(X)], which, however, yields the same first order condition for
the utility-maximizing amount.

In the model, we assume that trustors (P1) observe whether P2 participates or not.
In the experiment, we ask them about their amounts under the assumption that P2
participates. This, however, does not make a difference, as P1’s decision does not
matter anyway if P2 exits the game.

For the reasons mentioned above, we ask P2s in our experiment first upon their
amounts and inform them only then about their exit option. By contrast, we have told
P1s “If they (trustees) decide to play the game, we will ask them how much money
they will send back in case you have given the money to them”, because the reversed
order seems to be (far) more difficult to understand for P1s. Note that, as discussed
above, this does not make any difference for P1s, because their decision is independent
of the probability that P2 enters the game.

7 Conclusion

We contribute to sorting in social dilemma games by offering trustees an exit option
after they decided about the amount they send back if the trustor sends the money. The
key assumption of our behavioral model is that the trustor’s payoff enters the trustee’s
utility when they decide on the amount they send back, and alsowhen they decide upon
participation. The model yields two possible constellations: Only trustees with high
reciprocity enter, or there is a U-shaped pattern between reciprocity and participation.
Our data with 880 trustees support the hypothesis of a U-shaped relation. Sorting thus
leads to a more extreme pool that consists of mostly rather selfish or generous trustees.
Our experimental finding that the impact of social preferences on the incentive to
take part in social dilemma games is non-monotonic seems relevant from an applied
perspective (in particular, when the consequences of reciprocal behavior are non-
linear). From a conceptual point of view, our result may help to explain why the
results on the impact of sorting on cooperation are mixed, and why null results are no
exception.

One of the main questions analyzed in the literature is whether sorting increases
efficiency, for instance due to the possibility to punish selfish people by changing
partners. In our one-shot game, efficiency depends only on how sorting influences
the pool of remaining trustees, and whether this is anticipated by trustors. As to the
first point, our main results are threefold: (i) the amounts trustees’ return are higher
with sorting, (ii) this effect, however, disappears when trustees are informed about the
percentage of trustors that send the money, and (iii) sorting leads to a more extreme
pool of trustees. As to the second point, our design does not allow us to shed light
on whether trustors anticipate the impact of sorting on the remaining pool of trustees.
This would have required two treatments, one where trustees can opt out and one
where they cannot, and to compare the frequencies of trustors who send the money
between these two treatments. As efficiency in trust games ultimately depends only
on the behavior of trustors, this deserves further research.

A second straightforward question for further research is whether the U-shaped
pattern found for our setting extends to other social dilemma games like PDs, dictator
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games, and VCMs. If so, this would imply, from an applied perspective, that allowing
people to self-select into social dilemma situations is superior to random assignment
if and only if having mainly extreme types is better compared to the full population.
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Appendix

A Proofs

A.1 Proof of Lemma 1

The utility maximizing amount X∗ at t = 3 is implicitly given by

− u′(Z − X∗) + θr ′(X∗) = 0, (6)

where X∗ = 0 for θ2 = 0. From the implicit function theorem, we get

∂X∗

∂θ2
= − r ′(X∗)

u′′(Z − X∗) + θ2r ′′(X∗)
> 0, (7)

i.e. the amount increases with the social preference parameter θ2. θ+ (θ++) defines
the threshold type that sends back a positive amount (an amount that exceeds P1’s
initial endowment). There exists a type θmax who maximizes their utility by returning
the full amount to P1, i.e. X∗ = Z for θ2 ≥ θmax.

The maximum utility and its derivative w.r.t. θ2 are

U (X∗) = u(Z − X∗) + θ2r(X
∗)

∂U (X∗)
∂θ2

= r(X∗) + ∂X∗

∂θ2
(θ2r

′(X∗) − u′(Z − X∗)) = r(X∗) > 0,

with θ2r ′(X∗) − u′(Z − X∗) = 0 as FOC for the optimal amount. ��

A.2 Proof of Proposition 1

P1’s incentive to send the money strictly increases in their type because the derivative
of the LHS of inequality (4) w.r.t. θ1 is E[r(Z − X(θ2))|θ2 > θ++] > 0. For θ1 = 0, it
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only matters whether E[u(X(θ2))|θ2 > θ+] ≥ u( Z3 ) because all θ1-types then prefer
to send the money (θ̃1 = 0). For θ1 → ∞, P1 sends the money. If P1 expects X = Z
(i.e. when the utility from reciprocity disappears), they will still send the money due
to the higher own monetary benefit.

For E[u(X(θ2))|θ2 > θ+] < u( Z3 ), there exists a unique θ̃1 > 0 such that P1 is
indifferent:

θ̃1 =
u

( Z
3

) − ∫ ∞
θ+ u(X(θ2))

f (θ2)
1−F(θ+)

dθ2
∫ ∞
θ++ r(Z − X(θ2))

f (θ2)
1−F(θ++)

dθ2
. (8)

θ̃1 strictly decreases with E[u(X(θ2))|θ2 > θ+] and E[r(Z − X(θ2))|θ2 > θ++]. ��

A.3 Proof of Lemma 2

For p1 = 0, the LHS of inequality (5) is 0, while the RHS is strictly positive. Hence,
P2 exits if they know that P1 does not send the money. To see that the LHS is strictly
larger than the RHS for p1 = 1, assume that P2 could (sub-optimally) choose X∗ = Z

2 .
This yields a higher monetary utility and a higher utility from reciprocity compared
to the outside option. Hence, P2 participates if they know for sure that P1 sends the
money.

The LHS and the RHS both increase with p1, but the LHS at a larger rate since
u(Z − X∗)+ θ2r(X∗) > u(M)+ θ2r(M) > θ2r(M). Therefore, there exists a unique
p̂1(θ2) ∈ (0, 1) that makes P2 indifferent.

The probability for which a type is indifferent p̂1(θ2) and its derivative are:

p̂1(θ2) = u(M)

u(Z − X∗) + θ2r(X∗) − θ2r(M)

∂ p̂1(θ2)

∂θ2
= [r(M) − r(X∗)]u(M)

[u(Z − X∗) + θ2r(X∗) − θ2r(M)]2

The numerator determines the sign of the derivative. It is positive for X∗ < M .
Therefore, there exists a θ̂2, where p̂1 increases (decreases) with θ2 for θ2 < θ̂2
(θ2 > θ̂2). θ̂2 is implicitly defined by X∗(θ̂2) = M .

Note that limθ2→∞ p̂1(θ2) = limθ2→∞ u(M)
θ2r(Z)−θ2r(M)

= 0, and limθ2→0 p̂1(θ2) =
u(M)
u(Z)

=: p1. Hence, for p1 ∈ (0, p1) (p1 ∈ [p1, p1)) there exists exactly one (two)

indifferent types. For p1 ≥ p̂1(θ̂2) =: p1 any type θ2 prefers to participate. �

A.4 Proof of Proposition 2

From the proof of Lemma 2, we know that, for p1 ∈ (0, p1] given, there exists at least
one θ2 such that

F(p1, θ2) := p̂1[u
(
Z − X∗) + θ2r

(
X∗)] − u(M) − p̂1θ2r(M) = 0. (9)

All types with F(p1, θ2) > 0 (F(p1, θ2) < 0) strictly prefer to participate (to exit).
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The derivative of F(p1, θ2) w.r.t. θ2 is

∂F

∂θ2
= p̂1[r(X∗) − r(M)]. (10)

To determine the sign of ∂F
∂θ2

, we need to distinguish between two cases:

1. p1 ∈ [p1, p1):
From the proof of Lemma 2 it follows that there exist two unique types θ2 < θ̂2 <

θ2 such that p̂1(θ2) = p̂1(θ2), i.e. F(p1, θ2) = F(p1, θ2) = 0. At θ2, X∗ < M ,
hence ∂F

∂θ2
< 0. Types θ2 ≤ θ2 hence participate. At θ2, X∗ > M , hence ∂F

∂θ2
> 0.

Types θ2 ≥ θ2 hence participate while types θ2 < θ2 < θ2 exit.
2. p1 ∈ (0, p1)

From the proof of Lemma 2 it follows that there exists a unique type θ2 > θ̂2 such
that F(p1, θ2) = 0. At θ2, X∗ > M , hence ∂F

∂θ2
> 0. Types θ2 ≥ θ2 (θ2 < θ2)

hence participate (exit). �

A.5 Proof of Proposition 3

Assume that E[u(X(θ2))|θ2 > θ+] < u( Z3 ). Then, there exists a unique θ̃1 such that
P1 sends the money iff θ1 ≥ θ̃1 according to Proposition 1.

If 1 − F(θ̃1) < p̂1(θ̂), there exist one or two θ̃2 that make P2 indifferent between
participation and exit iff θ2 = θ̃2. From Proposition 2, we know that there exist types
θ2 who prefer to (not) participate iff θ2 ≥ θ̃2( p̂1) (θ2 < θ̃2( p̂1)).

Hence, there exists a distribution over θ1 and θ2 such that some types P1 do (not)
send the money and some types P2 do (not) participate. �
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B Experimental instructions

Role of trustor
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Role of trustee
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