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Abstract

We study implementation with rights structures as in Koray and Yildiz
(2018), under two different behavioural assumptions, partial honesty and
social responsibility. Specifically, we show that unanimity is sufficient for
implementation with partially honest agents and, for the case of social re-
sponsibility, we provide a full characterization of the implementable rules.
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1 Introduction

Motives and behavioural traits have become increasingly prevalent in mechanism
design. After the seminal contributions of Matsushima (2008) and Dutta and Sen
(2012) who introduced a minimal honesty motive to the implementation problem,’
the theory has explored various equilibrium notions and specifications.? However,
the focus is clearly on noncooperative implementation notions, which implies that
the results rely heavily on the specific equilibrium concept.

Instead, we follow the contribution of Koray and Yildiz (2018) who introduce
the notion of a rights structure. In this setting, the social planner designs a state
space, an outcome function that maps states to social outcomes, and an effectivity
correspondence, by which she endows agents or coalitions with rights to change
the status quo state. In equilibrium, no coalition that has the right to change the
state has any incentive to do so. Implementation is achieved when the equilibrium
outcomes coincide with the socially optimal outcomes, for any possible preference
profile.

We examine two relevant motives in this framework: partial honesty and social
responsibility. In the first case, a partially honest agent is one who prefers to
tell the truth, when the welfare she derives from the outcome is not at stake. We
assume the existence of at least one partially honest agent and show that unanimity
is sufficient for implementation in this setting. In the second case, a socially
responsible agent is one who breaks ties in favour of a socially optimal outcome. We
provide a complete characterization of the implementable rules when all agents are
socially responsible. Our conditions are weaker versions of Maskin-monotonicity
and unanimity. Our results complement the cooperative implementation approach,
which is becoming more central in the mechanism design literature.

2 Model

2.1 General setting

The society consists of a set of agents N = {1,...,n}, where n > 2 and a (finite)
set of social outcomes X. Each agent i is endowed with a weak preference relation
R; on X, where P; and I; is its strict and symmetric part respectively. The set of
all possible preferences for each i is denoted by R;. An n-tuple R = (Ry, ..., R,) €

'For a survey on the frontier of behavioural implementation and some relevant open questions,
see Dutta (2019), as well as other contributions in the same volume.

2Just to name a few, Lombardi and Yoshihara (2020), Korpela (2014), Savva (2018), Kimya
(2017) or Mukherjee et al. (2017). For more recent contributions, see Altun et al. (2020) or
Matsushima et al. (2020).



Ri X ... X R, = R, is called a preference profile. Finally, let L;(z,R) = {y €
X|zR;y} and I;(x, R) = {y € X|zLy}.

A social choice rule ¢ is a correspondence ¢ : R = X, such that for any R,
¢(R) C X is nonempty. The image of ¢ is denoted by ¢(R).

A rights structure is a triplet I' = (S, h,y) where S is a state space, h: S — X
is an outcome function that maps states to outcomes, and v : S x S = N is an
effectivity correspondence such that, for any (s,f) € S x S, v(s,t) is the set of
agents® who are effective to change the state from s to ¢. Finally, let h(S) = {z €
X| there exists s € S, h(s) = x} be the range of the rights structure.

2.2 Equilibrium notion

Given a profile R, for each i € N, let i's motive EZR be a weak order on S and
define a motive profile as == (=% ... =1). Given a rights structure ' = (S, h,7),
a preference profile R and a motive profile = on S, a state s € S is a behavioural
y-equilibrium at R, if for all ¢ and {i} € ~(s,t), we have s =% t. Let C(T', =)
be the set of behavioural v-equilibrium states at R and h(C(T', =%)) be the set of
outcomes that correspond to the behavioural y-equilibrium states. Then, a rights
structure I' behaviourally implements ¢, if for all R, ¢(R) = h(C(T', =1)).

2.3 Motives and implementation concepts

For motives, we consider two potential candidates that we present below:

2.3.1 Partial honesty

Let G* be the set of all rights structures I' = (S, h, ), such that S = X x R.
Given I' € G*, a truth correspondence T' : R = S is such that, for any R,
TY'(R) = X x {R}. Now, given I' and R, we define =F as a weak order on S as
follows:

An agent 7 is partially honest if for all s,t € S and R € R:

o If h(s)L;h(t), s € T"(R) and t ¢ T"(R), then s =F ¢.
e Otherwise, h(s)R;h(t) < s =Ft.

A SCR ¢ is behaviourally implementable with partially honest agents if there
exists at least on partially honest agent in N and there exists I' € G* such that
for all R, h(C(T,=%)) = ¢(R).

3 An effectivity correspondence can be defined more generally for coalitions. In our setting, we
consider individual-based rights structures, which is without loss of generality for our weak-core
solution concept, as shown by Korpela et al. (2018). For results on implementation in strong-core,
see Lombardi et al. (2020).



2.3.2 Social responsibility

Another motive that we examine is social responsibility.* In this case, a socially
responsible agent is one who breaks ties in favour of a state that corresponds to a
socially optimal outcome, when facing indifference. Formally, given a SCR ¢ and
[ = (S, h,7), we define the weak order > on S as follows:

An agent 7 is socially responsible if for all R and s,t € S:

o h(s)L;h(t), h(s) € ¢(R) and h(t) ¢ ¢(R) imply s > ¢.
e Otherwise, h(s)R;h(t) < sD>Ft.

A SCR ¢ is behaviourally implementable with socially responsible agents if
all agents in N are socially responsible and there exists I" such that for all R,
h(C(T,25)) = 6(R).

3 Results

3.1 Previous results

Koray and Yildiz (2018) characterize the set of implementable rules without any
behavioural assumptions,’ in the domain of linear orderings. Korpela et al. (2018)
extend the previous result to weak orderings. Their characterization consists of
Maskin-monotonicity® and unanimity:

Definition 3.1. Let Y be a set of outcomes with ¢(R) C Y. A SCR ¢ satisfies
Maskin-monotonicity with respect to Y, if for all R, R and x € ¢(R), whenever
for all ¢ we have L;(z, R) NY C L;(z, R'), then x € ¢(R).

Definition 3.2. A SCR ¢ satisfies unanimity with respect to Y 2 ¢(R), if for all
R and z € Y, whenever for all i we have Y C L;(x, R), then = € ¢(R).

3.2 Partial honesty

Our result on behavioural implementation with partially honest agents is as follows:

Theorem 1. A SCR ¢ is behaviourally implementable with partially honest agents
if it satisfies unanimity with respect to Y.

4For a similar concept, see Hagiwara (2018), Lombardi and Yoshihara (2017), or Dogan (2017).
®That would be the case where for all i, R and s,t € S, s >t <= h(s)R;h(t).
6Qriginally due to Maskin (1999).



Proof. Suppose that ¢ satisfies unanimity with respect to Y and consider the
following rights structure:

o S={(z,R) €Y xR}.
e h: S — X, such that for all s = (2, R), h(s) = x.
e 7:5 xS =3 N, such that, for all s = (x, R):

(i) If 2 € ¢(R), then for all 7 and ¢, {i} € y(s,t) <= xR;h(t).
(ii) Otherwise, for all i and ¢, {i} € v(s,t).

We will show that I" behaviourally implements ¢. We break the proof into two
parts:

Part 1: For all R, ¢(R) C h(C(T,=%)):

Consider s = (z, R) with € ¢(R). Then for all ¢ and ¢, {i} € ~(s,t) if and
only if zR;h(t), thus s € C(T, ).

Part 2: For all R, h(C(T, %)) C ¢(R):

First, we show that there cannot exist s € C(T', o), such that s = (z, R'),
where R’ # R. To see this, note that any partially honest agent i is effective to
move from s to t = (x, R), where (z,R) =% (x,R). So, for all s € C(T', %),
s = (y, R).

Now, consider s = (y, R) € C(I',=%). Then, it must be that for all i, ¥ C
L;i(y, R). This fulfils the premises of unanimity, so y € ¢(R).

Thus, we established that s € C(I',=%) <= s = (y, R) where y € ¢(R).
This completes the proof.

O

3.3 Social responsibility

Below we present out two relevant conditions for behavioural implementation with
socially responsible agents:

Definition 3.3. A SCR ¢ satisfies SR-monotonicity with respect to Y 2 ¢(R), if
for all R, R’ and x € ¢(R), whenever for all i we have

Li(z,R)NY C SL;j(x, ") U [L;(x,R") \ ¢(R')],



then = € ¢(R').

Definition 3.4. A SCR ¢ satisfies SR-unanimity with respect to Y 2 ¢(R), if for
all R and x € Y, whenever for all ¢+ we have

Y C Li(z, R) and [Li(z, R) \ {z}] N (R) = 0,
then = € ¢(R).

The intuition behind SR-monotonicity is the following: Suppose that = is so-
cially optimal in R. Now, if for all agents, the outcomes that are ranked weakly
below x in R are ranked weakly below z in R’, and additionally, no other socially
optimal outcome in R’ that was weakly below z in R is tied with z in R, then
x must be socially optimal in R" as well. SR-unanimity roughly states that, if all
agents agree that x is the weakly best outcome in R, and it does not tie with any
other socially optimal outcome, then it must be selected as socially optimal. We
are now ready to state our second result:

Theorem 2. A SCR ¢ is behaviourally implementable with socially responsible
agents if and only if it satisfies SR-monotonicity and SR-unanimity with respect
to some Y.

Proof. First we prove the necessity part:

Consider a SCR ¢ that is implementable by I' = (S, h,~) and let Y = h(S) D
d(R). Take R, R, x € ¢(R) such that for all ¢, L;(z, R)NY C L;(z, R)\[[;(x, R")N
¢(R')], but assume that = ¢ ¢(R').

By behavioural implementability, there exists s € C(I',>%), such that h(s) =
x. Since x ¢ ¢(R), s ¢ C(I',>1), so there exists ¢ and {i} € (s, ), such that
t >F s, where h(t) = y. This implies that either yP/z, or 2I/y and y € ¢(R'). In
both cases, y ¢ L;(x, R')\ [I;(z, R") N ¢(R’)] and by our assumption, either y ¢ Y,
which is rejected by the definition of Y, or y ¢ L;(x, R). Since {i} € 7(s,t), this
again contradicts that s € C(T, >%). So, ¢ satisfies SR-monotonicity.

Now consider R and = € Y such that for all i, Y C L;(z, R) and [[;(x, R) \
{z}] N ¢(R) = 0. Suppose x ¢ ¢(R). First, notice that = € Y, so there exists s,
h(s) = x. Since x ¢ ¢(R), there must exist ¢, and {i} € v(s,t), such that t > s,
where h(t) = y. So, either yPx, or y;x and y € ¢(R). Both cases contradict our
premises, so ¢ satisfies SR-unanimity. We conclude with the sufficiency part.

Consider a SCR ¢ that satisfies both conditions with respect to a set Y and
consider the following rights structure I' = (S, h, ¥):

e S={(z,R) €Y xRlz € (R} UY.

>



e For all s, h((z, R)) = h(z) = x.
e For all 7 and s:

(i) If s = (x, R), then for all £, {i} € y(s,t) <= zR;h(t).
(ii) If s = x, then for all ¢, {i} € y(s,1).

Part 1: For all R, ¢(R) C h(C(I',>1)):

Notice that for all i and ¢, {i} € v(s,t) <= h(t)R;x and, since x € ¢(R),
z € h(C(T,>R)).

Part 2: For all R, h(C(T,>%)) C ¢(R):
Let s € C(T',>%). We distinguish the following cases:

(i) s = (y,R): Since s € C(I',>%), it must be that, for all i € N and 2 €
Li(y, R'), either of the following is true:

(a) z € SLi(y, R), or

(b) z € I;(y, R) and either of the following is true:
(1) z € ¢(R), or
(2) z ¢ ¢(R).

Suppose that (b)(1) is true. Then, since (y, R') € C(I',>%), it must be
that y € ¢(R) as well, and there is nothing else to prove. Finally, notice
that, from (a) and (b)(2) we have that, for all i € N, Li(y, ) NY C
SLi(y, R)U[I;(y, R)\¢(R)]. So, the premises of SR-monotonicity are fulfilled,
and we have that y € ¢(R).

(ii) s = y: Since s € C(I',>F), we have for all i, Y C L;(y, R). For the sake
of contradiction, assume y ¢ ¢(R). Now suppose that there exists z €
I(y, R) N ¢(R), with z # z. Then, since y € C(T',>%), it must be that
y € ¢(R) as well, a contradiction. So, we have that for all z € Y \ {z},
Li(y, R)N¢(R) = 0. But now, the premises of SR-unanimity are fulfilled and
we must have y € ¢(R), a contradiction. This concludes the proof.



It is not hard to show that SR-monotonicity and SR-unanimity are implied
by Maskin-monotonicity and unanimity respectively, while they are clearly not
equivalent. To conclude, we outline the significance of our Theorem 2 by providing
some applications.” First, consider the following example:

R R
R | Ry | R, | R}
w xXr w s
v |y |wy |y
y | w | z | w
z z z

Table 1: Example, preferences

Table 1 above shows the preferences of agents 1 and 2 for the preference profiles
R and R'. As usual, § for agent i means that she strictly prefers a to b, while ab
means that ¢ is indifferent between a and b. Let ¢(R) = {z}, while ¢(R') = {y}.
The reader can verify that ¢ violates Maskin-monotonicity and is thus not im-
plementable without behavioural assumptions, while it satisfies SR-monotonicity.
Given that it also satisfies unanimity (which implies SR-unanimity), it is imple-
mentable with socially-responsible agents.

To see another example, consider the strong Pareto rule ¢°7° : R = X,
such that for all R, ¢5P9(R) = SPO(X, R) = {z € X]| there is no y € X such
that for all ¢ € N, yR;x and for some j € N, yPx}. It is well-known that
¢°FO violates Maskin-monotonicity and is thus not implementable without any
behavioural assumptions.® We show in Proposition 1 below that this is not the
case with socially responsible agents.

¢SPO

Proposition 1. is behaviourally implementable with socially responsible

agents.

Proof. We first show that ¢°F? satisfies SR-monotonicity with respect to some Y.
Consider z € ¢°FO(R) for some R € R and take Y = ¢*FY(R). Now suppose that
foralli € N, Ly(z, R)NY C Li(x, R)\[Li(x, B)\ ¢(R')] and assume = ¢ ¢°TO(R).
This implies that there exists y € ¢3F9(R’) such that, for all i, yRz and for
some j, yPjz. Then, for all i we have that y ¢ Li(z, R') \ [Li(z, R') \ ¢(R)].
So, by our assumption, y ¢ L;(z,R) or y ¢ Y. The latter is rejected since
y € ¢5PO(R) C ¢5P9(R) = Y. Assume the former. We then have for all i,
y & Li(x, R), which contradicts that z € ¢°TO(R).

"We are grateful to a referee for motivating us to pursue this.
8See Lombardi et al. (2020) for example.



It remains to show that ¢°7C satisfies SR-unanimity. This is straightforward
to see, as ¢°7C obviously satisfies unanimity, which implies SR-unanimity. This
completes the proof. O

Our examples outline the expansion of the set of implementable rules under so-
cial responsibility. The possibility of such expansion in a code of rights framework?
though is still an open question.

9A code of rights is a rights structure where S = X and h is the identity map. For results on
implementation by codes of rights, see Korpela et al. (2020).
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