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Abstract 

I consider settings with rich private information – an agent's type may include private information 
other than just his preferences. In such settings, I identify a necessary condition for obviously 
strategy-proof implementation of social choice rules. I consider applications to strict preferences, 
matching and object allocation.  
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1 Introduction

If a social choice rule elicits private information in a way that no agent
ever has any incentive to misreport, then it is strategy-proof.1 However, in
practice it is not enough to make agents understand the rule for them to be
truthful (Kagel et al., 1987; Charness and Levin, 2009; Mart́ınez-Marquina
et al., 2019). Therefore, I focus on “obvious dominance”, which is a much
stronger property than weak dominance. An obviously dominant strategy is
one that can be identified as dominant even by agents who can not engage in
contingent reasoning. This means that the worst outcome from the obviously
dominant strategy is at least as good as the best outcome from any devia-
tion (Li, 2017). A social choice rule is obviously strategy-proof (OSP) if there
exists some extensive game form such that, for every profile of preferences,
there is an equilibrium in obviously dominant strategies and the outcome
coincides with the outcome of the rule.

In my model, there is a finite set of agents and each agent has a type,
which is his private information. I present a setting with “rich” type in-
formation, where each agent’s type includes non-preference information in
addition to his preferences over outcomes. A social choice rule maps each
profile of types to an outcome.

My goal is to identify a necessary condition for a social choice rule to be
OSP in such “rich” type environments. I define a social choice rule as being
invariant (to own non-preference information) if whenever it responds to an
agent’s non-preference information, while his preferences are the same, the
agent is indifferent between the outcomes. In other words, the agent is not
affected by his own non-preference information that the social choice rule
elicits. I prove that every OSP social choice rule is invariant.

Consider the following example of the extensive form game that is not
OSP, but does implement a strategy-proof rule. I describe a natural setting
where agents can only underreport their seniority levels. In this example,
for a specific modification of serial dictatorship, such underreporting does

1A social choice rule is strategy-proof if it is a weakly dominant strategy for each agent
to reveal his private information truthfully in the normal form game induced by the rule.
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not seem to be a plausible behaviour. Yet, OSP requires a rule to protect
against it. Suppose there is a set of workers and each worker has a type.
The type includes preferences over tasks as well as a seniority level (a worker
can be “senior” or “junior”). Furthermore, suppose that the seniority level
is ex-post verifiable and overreporting carries a penalty. In other words, if,
after the fact, the reported type of some worker is higher than his true type,
the mechanism designer is able to impose a large penalty (e.g. firing this
worker).2 This captures the situation that the worker can not falsify his se-
niority level, but can withhold (Hurwicz et al., 1995).3,4

Consider a modified serial dictatorship, where seniors pick first and then
juniors. Within each type group, ties are broken the same way. First, each
worker reports his type. Second, break ties, so the senior worker with bet-
ter tie breaker moves first and picks his most preferred task. Next, the
senior worker with the second-best tie breaker picks his most preferred task
from those that are left and so on. Juniors pick in the same fashion after
the last senior picks. In this case, no worker has an incentive to misreport
non-preference private information—seniority level—in addition to the pref-
erences. As a result, this social choice rule is strategy-proof; meaning it is
a weakly dominant strategy for workers to report their true type (Halushka,
2020).

However, according to the Theorem 1, this social choice rule can not be
implemented in the obviously strategy-proof way. The main reason is that
the seniority level affects the task the worker gets, so the rule is not invariant.
To see this more concretely, consider an extensive game form, where workers
first, simultaneously state their seniority and then pick tasks sequentially.
Under truthful reporting, this extensive form selects the same outcome (allo-
cation of tasks) as the above modified serial dictatorship. By existing results
(Li, 2017), a standard serial dictatorship is OSP, but in this case the ordering

2Overreporting is obviously dominated in this case, since the worker is guaranteed to
be fired, while reporting at or under the true seniority level, the worker will not be fired.
So, the worst outcome that can happen if the worker reports the seniority less than or
equal to his true one is better than being fired, which is the best outcome that can happen
if he overreports.

3Ex-post verifiability is similar to the assumption of Hurwicz et al. (1995) that endow-
ments can be manipulated by agents downwards, but not upwards, as it may be required
to “place the claimed endowments on the table”. Therefore, an agent’s strategy domain
is limited by his (true) endowment.

4In this case, for example, if you are senior you can report being senior or junior, but
if you are junior you can report only being junior.
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depends on the reports made. So, this game does not have an equilibrium
in obviously dominant strategies.5 In fact, I show that there is no exten-
sive game form that implements this rule in obviously dominant strategies.
However, it is a very strange behaviour for an agent not to play truthfully;
meaning it would be highly implausible for an agent to undermine and move
himself lower in the queue by lying and reporting a lower seniority level.6 So,
obvious strategy-proofness is arguably too strong a criterion as it requires a
rule to be immune to even such implausible behaviour.

I consider a few applications, starting with the case of agents having
strict preferences over the outcomes. I show that it is not possible to elicit
any private information other than preferences in this setting. Furthermore,
invariance becomes a simpler property, preference-onlyness: a social choice
rule ignores private information other than preferences. Next, I present an
application to matching, which is a special case of Halushka (2020). Lastly,
I consider a class of sequential dictatorship rules for object allocation.

Related Literature

There is experimental evidence (Hassidim et al., 2017; Shorrer and Sóvágó,
2018; Rees-Jones and Skowronek, 2018) that some agents are limited in their
ability to engage in contingent reasoning. This results in untruthful informa-
tion revelation, even when a social choice rule is strategy-proof. If a social
choice rule is obviously strategy-proof, then it can be implemented in a way
that even agents with such cognitive limitations can recognize their strate-
gies as weakly dominant. Li (2017) provides experimental evidence that
dynamic implementation of Serial Dictatorship mechanisms leads to much
higher truth-telling rates than a static implementation even though the lat-
ter is strategy-proof.

There is a robust literature on obvious strategy-proofness, which my pa-

5For example, consider the second worker in the tie breaker, when he is a senior (or
any other agent after him). The worst outcome he gets if he reports truthfully is his
second-best choice (in case the first worker reports that he is a senior and has the same
top choice). The best outcome he gets if he reports that he is a junior is his top choice (in
case the first worker has different top choice). So, it is not an obviously dominant strategy
for the second worker to report truthfully (Halushka, 2020).

6Suppose there are three workers. If the second worker is a senior, he can not possibly
gain by reporting himself to be a junior. However, he can harm himself, since it could
move him below the third worker. This is highly implausible behaviour.
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per contributes to (Mackenzie, 2020; Li and Dworczak, 2020). Ashlagi and
Gonczarowski (2018) show that there does not exist an OSP social choice
rule that returns a stable matching. In line with their results, I also show
that no stable social choice rule is OSP even for very restricted preferences
when there is non-preference private information (Section 5.2). Pycia and
Troyan (2019) characterize simple social choice rules in general social choice
environments both with and without transfers, including obviously strategy-
proof rules.

Bade and Gonczarowski (2017) investigate whether some Pareto optimal
and strategy-proof social choice rules are OSP in domains such as object
assignment, single-peaked preferences, and combinatorial auctions. Troyan
(2019) identifies an acyclicity condition that is both necessary and sufficient
to implement Top Trading Cycles (TTC) in an obviously strategy-proof way.
I also identify a necessary condition for a social choice rule to be OSP and
follow up with the examples in matching and object allocation.

I contribute to the mechanism design literature (Zhang and Levin, 2017;
Ferraioli et al., 2020), focusing on private information other than preferences.
Fujinaka and Miyakawa (2017) introduce private information on the quality
of a house, known only to the initial owner, and present a model of housing
markets. Similarly, I introduce private non-preference information included
in the agent’s type. Ortner (2020) studies how the revelation of new private
information affects bargaining outcomes, he considers a dynamic environ-
ment in contrast to my paper.

My work is also related to Munoz-Rodriguez (2021), where he uses mech-
anism design tools to study the problem of deceased-donor organ allocation
in the presence of dynamic asymmetric information about transplant candi-
dates’ medical urgency. He finds that the current prioritization scheme in
US is not incentive compatible, since patients and physicians have strong in-
centives to engage in strategic manipulations regarding the degree of medical
urgency. In line with my paper, the non-preference private information (in
this case it is patient’s medical urgency) affects the outcome. So, even though
the proposed optimal prioritization rules are incentive compatible, the ques-
tion is whether these rules are OSP. This raises the problem also considered
by Halushka (2020). I present a strategy-proof rule that is not invariant in
a general one-to-one matching model setting. I also illustrate why OSP im-
plementation fails despite of the social choice rule being strategy-proof.

The paper is organized as follows: I formalize the model in Section 2. I
define the properties of social choice rules in Section 3. I provide the results
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in Section 4. I present the applications in Section 5. I conclude in Section 6.

2 Model

Let I = {1, ..., n} be a finite set of agents, with a typical element i ∈ I;
n is the total number of agents. Let Y be a set of possible outcomes, with a
typical element y ∈ Y .

For each i ∈ I, let θi ∈ Θi be the agent i’s type, where Θi is the set of
all i’s possible types. Agent i’s type, θi, is his private information. Let θ−i
denote the list of other agents’ types. Let θI ∈ ΘI be the profile of types for
all the agents, where ΘI = ×i∈IΘi is the set of all type profiles. I allow the
set of feasible outcomes to depend on agents’ types. Let Z(θI) ⊆ Y be the
set of feasible outcomes when the type profile is θI .

7

Let Ri be the set of possible preference relations over Y for agent i. Let
Ri : Θi → Ri be a mapping from i’s types to preference relations. For each
i ∈ I, I use Ri(θi) to denote i’s preference relation over outcomes when i’s
type is θi ∈ Θi. I use Pi(θi) to denote strict preference, and Ii(θi) to denote
indifference. Given a type profile θI ∈ ΘI , RI(θI) = (R1(θ1), ..., Rn(θn)) is
the profile of preferences of the agents.

A social choice rule is a mapping from each profile of types to an outcome,
f : ΘI → Y such that for each θI ∈ ΘI , f(θI) ∈ Z(θI).

Let G be the set of all game forms with perfect recall and finite depth (Li,
2017; Pycia and Troyan, 2019). Let Γ ∈ G denote an extensive game form
with outcomes in Y ; meaning each terminal history ω ∈ Γ results in some
outcome y(ω) ∈ Y .

For each i ∈ I, let Ii denote the information sets for i, with representative
element Ii ∈ Ii. Let H be the set of all histories, with representative element
h. Let � denote the precedence order over h (Li, 2017). For any h ∈ Ii and
h′ ∈ I ′i, if h � h′, then Ii � I ′i.

For each i ∈ I, let Ai denote the set of all possible actions for i. Let
A(Ii) ∈ Ai denote the set of all actions available to i at Ii ∈ Ii.

A strategy is si : Ii → Ai, where Ai = ∪Ii∈IiA(Ii), such that for each
Ii ∈ Ii, si(Ii) ∈ A(Ii). In other words, si is a complete contingent plan; it
chooses, for each information set Ii ∈ Ii, a particular action a ∈ A(Ii). Let

7The case where feasible set is fixed can be accommodated by setting Z(θI) = Y for
each θI ∈ ΘI .
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Si be the set of all strategies for i. A strategy profile sI = (si)i∈I specifies a
strategy for each i ∈ I.

For a pair of strategies si, s
′
i ∈ Si, the earliest points of departure between

si and s′i, α(si, s
′
i), are the earliest information sets Ii, with respect to �, at

which si and s′i diverge (si(Ii) 6= s′i(Ii)) (Li, 2017). In other words, α(si, s
′
i)

are the earliest information sets, where these two strategies choose different
actions. Note that there can be no earlier point of departure under perfect
recall. For any Ii ∈ α(si, s

′
i) and any I ′i ∈ Ii such that I ′i precedes Ii,

si(I
′
i) = s′i(I

′
i); meaning that at every previous information set si and s′i

chose the same action.
A type-strategy σi : Θi → Si specifies a strategy for every type of agent

i, where σi(θi) denotes the strategy that i plays when his type is θi. Let Σi

be the set of all type-strategies for i. A type-strategy profile σI = (σi)i∈I
specifies a type-strategy for each i ∈ I.

3 Properties of Social Choice Rules

Below I define the central concept of obvious dominance, which states
that a strategy can be identified as weakly dominant even by an agent who
can not engage in contingent reasoning.

Definition 1. Obviously Dominant Strategy. For each i ∈ I and each
θi ∈ Θi, given Γ, si ∈ Si is an obviously dominant strategy if, for each
s′i ∈ Σi, at each Ii ∈ α(si, s

′
i), an Ri(θi)-worst outcome8 under any terminal

history following si is at least as good as an Ri(θi)-best outcome9 under
any terminal history following s′i. For each i ∈ I, given Γ, σODS

i ∈ Σi is an
obviously dominant type-strategy if for each θi ∈ Θi, σ

ODS
i (θi) is an obviously

dominant strategy.

A social choice rule is OSP if there exists some extensive game form such
that, for every profile of types, there is an equilibrium in obviously dominant
type-strategies and it coincides with the outcome as if the rule was applied.

8An Ri(θi)-worst outcome in Y ′ ⊆ Y is y ∈ Y ′ such that for each y′ ∈ Y ′, y′ Ri (θi) y.
9An Ri(θi)-best outcome in Y ′ ⊆ Y is y ∈ Y ′ such that for each y′ ∈ Y ′, y Ri (θi) y

′.
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Definition 2. Obvious Strategy-proofness (OSP). Suppose Γ is such
that every i ∈ I has an obviously dominant type-strategy σODS

i (θi). For each
θI ∈ ΘI , let yODS(θI) be the outcome resulting from the players following
σODS
I (θI). If for each θI ∈ ΘI , y

ODS(θI) = f(θI), then (Γ, σODS
I ) implements

f in obviously dominant strategies. If there is (Γ, σODS
I ) that implements f

in obviously dominant strategies, then f is OSP.10

The next property says that if a social choice rule depends on an agent’s
private non-preference information, then this agent is indifferent.

Definition 3. Invariant (to Own Non-Preference Information). A
social choice rule f is invariant if for each i ∈ I, each pair θi, θ

′
i ∈ Θi, and

each θ−i ∈ Θ−i, whenever Ri(θi) = Ri(θ
′
i), we have f(θi, θ−i) Ii(θi) f(θ′i, θ−i).

4 Results

I show that every obviously strategy-proof social choice rule is invariant.
So, a social choice rule responds to i’s non-preference information if i is not
affected by i’s own non-preference information, that is i is indifferent between
the outcomes.

Theorem 1. Every OSP social choice rule f is invariant.

Proof: Suppose for agent i ∈ I, there is a pair θi, θ
′
i ∈ Θi and θ−i ∈ Θ−i, such

that Ri(θi) = Ri(θ
′
i) and f(θi, θ−i) 6= f(θ′i, θ−i).

11

Let Γ be a game form and σI be a type-strategy profile that OSP-
implement f . Let s = σ(θ) and s′ = σ(θ′) be the obviously dominant
strategy equilibria under (θi, θ−i) and (θ′i, θ−i), respectively. Let ω and ω′

be the terminal histories under s and s′, respectively. So, i plays si when i’s
type is θi and s′i when i’s type is θ′i. All other agents play s−i when their
types are θ−i, so for each j ∈ I such that j 6= i, s′j = sj.

Since (Γ, σI) OSP-implements f and f(θi, θ−i) 6= f(θ′i, θ−i), the outcomes

10This is a form of weak implementation in line with Myerson (1981), Saks and Yu
(2005), Li (2017) and others. This is in contrast with full implementation as in Maskin
(1999).

11Note, if f(θi, θ−i) = f(θ′i, θ−i) agent i is trivially indifferent between the outcomes.
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under s and s′ are different, y(ω) 6= y′(ω′). Furthermore, the terminal his-
tories under s and s′ are also different, ω 6= ω′. Therefore, since s−i = s′−i,
si 6= s′i.

There is an earliest point of departure between si and s′i, Ii ∈ α(si, s
′
i),

at which si and s′i diverge (si(Ii) 6= s′i(Ii)).
For each information set I map each action to the set of all outcomes at

some terminal node following that action. Let A(Ii) ⊆ Ai denote the set of
all actions available to i at Ii ∈ α(si, s

′
i).

For all a ∈ A(Ii), let Y (a) be the set of all outcomes at some termi-
nal node following a. Since Γ OSP-implements f , there exists a∗ ∈ A(Ii),
such that for each a ∈ A(Ii)\{a∗}, a∗ obviously dominates a; meaning the
Ri(θi)-best outcome following a is not better than the Ri(θi)-worst outcome
following a∗.

Furthermore, a = si(Ii) is an obviously dominant strategy. So, for each
a′′ ∈ A(Ii)\{a}, a obviously dominates a′′; meaning the Ri(θi)-best outcome
following a′′ is not better than the Ri(θi)-worst outcome following a. Also,
a′ = s′i(Ii) is an obviously dominant strategy. So, for each a′′ ∈ A(Ii)\{a′},
a′ obviously dominates a′′; meaning the Ri(θ

′
i)-best outcome following a′′ is

not better than the Ri(θ
′
i)-worst outcome following a′. Since Ri(θi) = Ri(θ

′
i),

a′ is an obviously dominant strategy at Ri(θ) and a is an obviously dominant
strategy at Ri(θ

′).
There are more than one obviously dominant strategy—a and a′, so i

is indifferent between all of the outcomes resulting from following a and a′,
Y (a) and Y (a′) respectively. If a obviously dominates a′, then the Ri(θi)-
best outcome following a′ is not better than the Ri(θi)-worst outcome fol-
lowing a. Also, if a′ obviously dominates a, then the Ri(θi)-best outcome
following a is not better than the Ri(θi)-worst outcome following a′. So, for
each y ∈ Y (a) and each y′ ∈ Y (a′), y Ri (θi) y

′ and y′ Ri (θi) y, as well
as y Ri (θ′i) y

′ and y′ Ri (θ′i) y. Therefore, for each y ∈ Y (a) and each
y′ ∈ Y (a′), y Ii (θi) y

′ and y′ Ii (θ′i) y. Then, since f(θi, θ−i) ∈ Y (a) and
f(θ′i, θ−i) ∈ Y (a′), f(θi, θ−i) Ii(θi) f(θ′i, θ−i) and f(θi, θ−i) Ii(θ

′
i) f(θ′i, θ−i).

So, every OSP f is invariant. �
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5 Applications

5.1 Strict Preferences

As I show above, if a social choice rule depends on rich type informa-
tion (when type includes non-preference private information), then there are
necessarily indifferences in agents’ preferences. However, when agents have
strict preferences over the outcomes, it is not possible for the rule to act on
any private information other than preferences.

The following property of the social choice rule says that it ignores private
information other than preferences.

Definition 4. Preference-only. A social choice rule f is preference-only
if for each pair θI , θ

′
I ∈ ΘI , such that RI(θI) = RI(θ

′
I), we have f(θI) = f(θ′I).

There is an important difference between being invariant and preference-
only. The latter applies to changes to the whole profile; meaning each agents’
type can be changed at the same time as long no agent’s preferences changes.

When agents have strict preferences over the outcomes, the necessary
condition for obvious strategy-proofness becomes a simpler one—preference-
onlyness.

Proposition 1. If there are no indifferences in agents’ preferences over
outcomes, then every OSP social choice rule f is preference-only.

Proof: Let the pair θI , θ
′
I ∈ ΘI be such that RI(θI) = RI(θ

′
I). We change the

profile of types θI ∈ ΘI to θ′I ∈ ΘI by changing the type of one agent i ∈ I
at a time, from θi ∈ θI to θ′i ∈ θ′I .

First, change the type of the agent 1 from θ1 ∈ Θ1 to θ′1 ∈ Θ′1, and, for
each i ∈ I\{1}, keep θ−i ∈ θI . By applying Theorem 1, agent 1 is indifferent
between the outcomes under s = σ(θ1) and s′ = σ(θ′1), y and y′ respectively.
So, for each y ∈ Y (a) and each y′ ∈ Y (a′), y I1 (θ1) y

′ and y′ I1 (θ′1) y. Then,
since f(θ1, θ−i) ∈ Y (a) and f(θ′1, θ−i) ∈ Y (a′), f(θ1, θ−i) I1(θ1) f(θ′1, θ−i) and
f(θ1, θ−i) I1(θ

′
1) f(θ′1, θ−i). However, if there are no indifferences in agent 1’s

preferences, then f(θ1, θ−i) = f(θ′1, θ−i).
Next, keep changing the type of each agent i ∈ I\{1} from θi ∈ θI to

θ′i ∈ θ′I one agent at a time until, for each i ∈ I, θ′i ∈ θ′I . By applying Theorem

9



1 and the same reasoning, we have f(θ1, θ2, θi, ..., θn) = f(θ′1, θ
′
2, θ
′
i, ..., θ

′
n),

that is f(θI) = f(θ′I).
Therefore, for each pair θI , θ

′
I ∈ ΘI , such that RI(θI) = RI(θ

′
I), we have

f(θI) = f(θ′I), so f is preference-only. �

Proposition 1 does not hold if one weakens OSP to strategy-proofness.
Consider the following example. Let P be the set of strict preferences over
Y and for each i ∈ I, θi = P × {0, 1} be i’s type.12 For each θi ∈ Θi,
denote by s(θi) ∈ {0, 1} i’s non-preference private information at type θi.
Define a social choice rule f such that f(θ) is the most preferred outcome
for j = argmin{i ∈ I : s(θi) = 1} if there is i ∈ I such that s(θi) = 1 or
the most preferred outcome of agent 1 otherwise. This social choice rule is
strategy-proof, but not OSP.

5.2 Matching

Consider the following application in matching theory, which is a special
case of Halushka (2020). On one side of the market, there are sellers with dif-
ferent levels of experience. An individual seller is denoted by si ∈ S for each
i ∈ {1, ..., n}, where S is a finite set of sellers and n is the total number of
sellers. On the other side of the market, there are buyers that have projects
needing different levels of experience. An individual project is denoted by
pj ∈ P for each j ∈ {1, ...,m}, where P is a finite set of projects and m is the
total number of projects. For each si ∈ S, lsi ∈ R+ is the level of experience
of si. lS = (ls1 , ..., lsn) is the profile of levels of experience of the sellers.
RS = (Rs1 , ..., Rsn) is the profile of preferences of the sellers, where Rsi is a
strict preference relation of the seller si over the projects and the option of
being unmatched. Rsi is the set of all preference relations for si. For each
si ∈ S, let Θsi = Rsi × R+ be the set of all possible types of si. For each
si ∈ S, θsi ∈ Θsi is si’s type that holds private information about Rsi and lsi .
Let θS ∈ ΘS be the profile of types of all the sellers, where ΘS is the set of all
type profiles of the sellers. RP = (Rp1 , ..., Rpm) is the profile of preferences
of the projects, where Rpj is a preference relation of the project pj over the
sellers and the option of being unmatched (all projects prefer sellers with the

12I assume ex-post verifiability by the same reasoning as before; meaning one can with-
hold and report type 0 instead of 1, but one can not overreport 1 if his true type is 0. The
main reason is that it is verifiable after the fact and an untruthful agent is penalized.

10



higher experience to the ones with lower experience).
An outcome (a matching), y ⊆ S×P ×R+, is such that for each si ∈ S, if

(si, pj, lsi) ∈ y, then there is no p′j 6= pj such that (si, p
′
j, lsi) ∈ y, and for each

pj ∈ P , if (si, pj, lsi) ∈ y, then there is no s′i 6= si such that (s′i, pj, l
′
si

) ∈ y.
This means that y is a mapping of sellers to projects, such that only one
seller can be assigned to a project. Y is the set of all possible outcomes
(matchings). Z(RS, l

T
S ) = {y ∈ Y : for each si ∈ S, if (si, pj, lsi) ∈ y, then

lsi ≤ lTsi} is the set of all feasible outcomes (matchings).
An economy is described by the types of the sellers. A social choice rule

maps each profile of sellers’ types to an outcome, f : ΘS → Y such that for
each θS ∈ ΘS, f(θS) ∈ Z(θS). I assume ex-post verifiability, meaning if after
the fact the outcome is not feasible with respect to the true type, then agents
are punished (fired).

Halushka (2020) shows the existence of strategy-proof social choice rules
that return stable and, therefore, individually rational and Pareto efficient
outcomes (matchings). Stability states that there is no blocking project and
seller pair, such that the seller prefers the project and has the higher type
(experience level), than the seller project is assigned to under the rule (the
project always prefers the seller with a higher type). Individual rationality
means that each agent finds his assignment at least as good as being un-
matched. Pareto efficiency means there is no other matching that makes
at least one agent/project better off without making another one worse off.
Each of these social choice rules is a modification of the Serial Dictatorship
rule.13 Furthermore, each such rule depends on private information of the
agents (Halushka, 2020): Rsi and lsi . Varying the types (experience levels)
of the agents affects the outcome that such a rule induces. So, none of these
social choice rules are invariant. In fact, no stable rule is OSP.14 These re-
sults are corollaries of Theorem 1. Note that I have assumed that projects
are not strategic. This strengthens the impossibility result.

13Consider a modified serial dictatorship. First, each seller reports his experience level.
Second, break all ties for the sellers with the same reported experience level in the same
way if there are any. Next, starting from the seller with the best tie-breaker of the highest
experience level and proceeding until the seller with the worst one of the lowest experience
level, assign every seller his most preferred available project and so on.

14In line with Li (2017); Ashlagi and Gonczarowski (2018) and others.
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5.3 Object allocation

Incentive compatibility and efficiency are primary concerns when design-
ing social choice rules for the allocation and exchange of discrete resources
(objects) (Abdulkadiroglu and Sönmez, 1999; Papai, 2000; Abdulkadiroglu
and Sönmez, 2003; Roth et al., 2004; Bade, 2015). Papai (2001) charac-
terizes the class of group strategy-proof, Pareto efficient and “reallocation
proof” rules. Pycia and Ünver (2017) drop “reallocation proofness” from
this characterization. Bade and Gonczarowski (2017) and Pycia and Troyan
(2019) characterize the set of all OSP and Pareto efficient rules.

For the object allocation problem, Bade and Gonczarowski (2017) char-
acterize the class of OSP and Pareto efficient matching rules as sequential
barter with lurkers. Each social choice rule in this class establishes matchings
in many trading rounds with at most two owners at each round. In each such
round, each owner points to his preferred house and sequentially owns each
house that is not matched yet. As long as no one is matched, the rule chooses
an increasing set of houses and has them point to owners. These choices may
be based on the preferences of already matched owners or other information.
Each of the owners has the option to leave with a house that he owns or to
swap if both agree. Once a cycle forms, the owners and houses in that cycle
are matched. When a lurker appears, he may ultimately be matched to all
but one special house in the set. If he favours this special house the most,
he may “lurk” it and no longer be an owner.15 If no agent who is entitled to
be matched with this special house chooses to do so, then the lurker obtains
it as a residual claimant. Otherwise, the lurker gets the second-best house
in this set.

Sequential barter with lurkers is a rule that designates, for each round,
houses and owners who will pick next as a function of the preferences of
already matched owners or as a function of who picked what before. This
information determines further ordering in a sequential barter with lurkers.
Furthermore, to extend the understanding of the application one can condi-
tion this sequential barter with lurkers on some other private non-preference
information of the owners,16 rather than just define it as a function of what

15There are at most two owners at any point, and additionally any number of lurkers,
each for a different house

16It can be any kind of the information that does not affect the agent’s outcome and
that the agent has to reveal when picking the house.
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house was picked before him or the preferences of the already matched own-
ers. In other words, one can extend the type of the owner to contain other
non-preference private information in addition to preferences.

Similarly, one can take any OSP and Pareto efficient social choice rule
(Bade and Gonczarowski, 2017; Pycia and Troyan, 2019) and extend it in
a way that it is invariant and the rule will remain OSP: along with condi-
tioning on the information about what happened before, one can condition
on any non-preference private information of earlier agents. However, The-
orem 1 says that one can not go beyond these extensions. The only viable
additional changes that can be brought to the rule is conditioning for later
agents on previous agents’ allocations or on previous agents’ non-preference
information.

6 Conclusion

In this article I focus on OSP mechanism design with rich private infor-
mation. My main contribution is to identify a necessary condition for OSP
social choice rules when an agent’s type can include private information other
than just preferences. I prove that every OSP social choice rule satisfies in-
variance to own non-preference information. Furthermore, to highlight the
importance of the result I present a few applications, among them: strict
preferences case, matching and object allocation.

My results demonstrate that there are some environments, like in Section
5.2, where a strategy-proof way of solving the problem exists, nonetheless,
obvious strategy-proofness can not be satisfied. The only information agents
have to report in that case is their types (experience levels). So, it would be
highly implausible that the agents would undermine themselves by under-
reporting their types (experience levels) and move themselves lower in the
queue. Therefore, my findings suggest that obvious strategy-proofness may
be excessively restrictive and demanding.

A natural extension from this work is questioning whether obvious strategy-
proofness is the right criterion for some types of market design problems.
Obvious strategy-proofness includes guarding against certain kinds of im-
plausible suboptimal behaviour. This opens the question of developing a
model that refines these types of suboptimal behaviours in the setting with
rich private information and testing it experimentally.
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