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Teaching an Old Dog a New Trick: Reserve Price and Unverifiable 

Quality in Repeated Procurement

Alberto Iozzi (University of Rome 'Tor Vergata'). With Gian Luigi Albano, 

Luiss Guido Carli &  Berardino Cesi

In many circumstances, procurement contracts entail crucial unverifiable

dimensions. In a repeated procurement auction framework, we show that

by strategically using the reserve price, a buyer is able to elicit the provision

of unverifiable quality. Thus the buyer can exploit an effective incentive

mechanism, while treating equally all competing firms. We study an

infinitely repeated procurement model with many firms and one buyer

who is imperfectly informed on the firms' cost. In each period, the buyer

runs a standard low-price auction with reserve price. We study the cases of

players using grim trigger and stick-and-carrot strategies, analyzing both

the case of a committed and uncommitted buyer. We find that a

competitive process with reserve price is able to elicit the desired level of

unverifiable quality provided that the buyer's valuation of the project is not

too high and the value of unverifiable quality is not too low; under these

conditions, the buyer can credibly threaten the firms to set, in case a

contractor fails to deliver the required quality level, a reserve price so low

that the selected contractor (if any) makes zero profits. A committed buyer

can elicit the desired quality level for a wider range of preference

parameters.

Doggy bag? Yes, please. On the use of social norms and default to 

reduce food waste

Mariangela Zoli (University of Rome 'Tor Vergata'). With Matilde 

Giaccherini, Marianna Gilli and Susanna Mancinelli

The article evaluates the impact of two interventions aimed at reducing the

sense of shame related to the use of doggy bags to take leftovers home at

restaurants. We carried out a field experiment at seventeen restaurants

located in two Italian provinces, one in the North and in one in the Center

of Italy. Restaurants were randomly assigned to three groups: in the first,

we distributed signs with a message intended to activate a social

descriptive norm. In the second set, the message was intended to change

the default option, which consists in the customers asking for the doggy

bag. In our case, by default, the waiter delivered directly the doggy bag

with leftovers. The third group of restaurants was used as a control with

no intervention. The results suggest a statistically significant impact of the

social norm, while the impact of the default change is not significant.

Equilibrium existence in ordinal games via Ky Fan minimax inequality

Vincenzo Scalzo (University of Naples Federico I) 

The ky Fan minimax inequality is used in order to obtain new equilibrium

existence results for ordinal games: here, players compare strategy profiles

by means of non-necessarily complete or transitive binary relations. This



approach allows to characterize the existence of equilibria through a quasi-

concavity like property in a large class of discontinuous ordinal games. The

case of players endowed with payoff functions is also investigated: here,

some continuity property on the equilibrium correspondence is obtained.

Examples show the difference between our results and the previous ones.

Strategic default in financial networks 

Nizar Allouch (University of Kent)

This paper investigates a model of strategic interactions in financial

networks, where the decision by one agent on whether or not to default

impacts the incentives of other agents to escape default. Agents' payoffs

are determined by the clearing mechanism introduced in the seminal

contribution of Eisenberg and Noe (2001). We first show the existence of a

Nash equilibrium of this default game. Next, we develop an algorithm to

find all Nash equilibria that relies on the financial network structure. Finally,

we explore some policy implications to achieve efficient coordination.

Remarks on the representation of strategy-proof social choice 

functions

Achille Basile (University of Naples Federico I) 

See full abstract at the end of the program.

Optimal priority pricing by a durable goods monopolist

Joao Correia (University of Porto)

A durable goods monopolist proposes selling mechanisms to buyers with

privately observed valuations in two periods, being unable to commit in

the first period on the selling mechanism to propose in the second period.

The monopolist is, however, able to commit not to discriminate buyers in

the second period based on their first-period behavior (for example, by

preserving buyer anonymity). Moreover, the monopolist is able to prevent

resale. It is shown that, although buyers have a continuum of possible

valuations, the optimal first-period selling mechanism is a menu with at

most two possibilities: a relatively high price guaranteeing delivery; and a

relatively low price subject to rationing. This characterization is robust to

the arrival of additional buyers in the second period. The optimal selling

mechanism is fully characterized in the case of linear demand, with priority

pricing being optimal if agents are sufficiently patient

On the concept of strict fairness

Chiara Donnini (Università degli Studi di Napoli Parthenope'). With 

Marialaura Pesce

See full abstract at the end of the program



When optima converge to optimum?

Marta Kornafel (Cracow University of Economics)

One of the most typical and important problems in economics is

optimization of some process. In theoretical approach, using some

mathematical tools, we aim to prove the existence of such the controls that

coupled with corresponding trajectories fulfill optimization goal. The

models usually contain a lot of parameters, which could be only estimated

or given with some approximation. And finally, if the solution is found by

usage of some computer programs we face the problem of accuracy of

the obtained result.

All those aspects can be summarized in the following way: consider an

optimization problem Pk, which is an approximation of a theoretical

problem P. Assuming that we can solve both of them and the optimal

solutions are (𝑢𝑘
∗ , 𝑦𝑘

∗) and (𝑢∗, 𝑦∗), respectively, the question is how „far”

they are one from the other, i.e. whether or not we can assume that 𝑢𝑘
∗ ≈

𝑢∗ and 𝑦𝑘
∗ ≈ 𝑦∗.

In the presentation we show that the answer for this question is not that

obvious. We present an example showing the answer may be negative.

Next, we recall the concept of Gamma-convergence, being crucial in this

kind of questions, and its basic properties. As positive example we

reconsider the Ramsey model of economic growth and using the

Differentiability of the value function and Euler equation in non-

concave stochastic dynamic programming 

Juan Pablo Rincón (University Carlos III of Madrid)

We consider a stochastic, non-concave dynamic programming problem

admitting interior solutions and prove, under mild conditions, that the

expected value function is differentiable along optimal paths. This property

allows us to obtain rigorously the Euler equation as a necessary condition

of optimality for this class of problems.

language of Gamma-convergence we derive the conditions, under which

an approximation of the parameters of the model with vanishing absolute

error of approximation gives the explicit formula for the time-varying

optimal consumption per capita path, i.e. the consumption path, which

leads to "almost"-maximal value of CRRA utility functional

The Correlation Risk Premium: International Evidence

Gonçalo Faria (Catholic University of Porto)

Abstract not available at this moment



Remarks on the representation of strategy-proof social
choice functions

Achille Basile 1

University of Vigo Workshop, Septemper 4-5, 2018

EXTENDED ABSTRACT

I present some remarks about representations of strategy-proof social choice functions.
Although they originate from a collaboration with KPS Bhaskara Rao (still on the way to
produce a definitive structure of results) the responsibility of mistakes is only mine.

The relevance of representation formulas is transparent. Naturally, in representing, the
simpler the better (what is experimented in classroom by any instructor when examples
are needed to give insights about concepts presented).

Let V be a set of agents and consider a finite set A = {a, b, . . . , x, y, . . . } of alternatives. A
strategy-proof social choice function is a function φ that maps every profile P = (Pv)v∈V of
preferences to a member φ(P ) of A and moreover satisfies the following further condition:

[
D is a coalition, P and Q are profiles identical on Dc

]
⇒
[
∃v ∈ D : φ(P ) �

∼Pv
φ(Q)

]
.

Let us denote by R the range of a non constant SCF φ.
For every nonempty subset B of R and for every profile P , we can define the following
subset of voters

v ∈ D(B,P )
def⇔ with respect to Pv restricted to R, the set B is the exact top set2.

1Dipartimento di Scienze Economiche e Statistiche, Università Federico II, Napoli
2In other words, the meaning of v ∈ D(B,P ) is that x ∼

Pv

y, whenever x, y ∈ B

b �
Pv

x, whenever b ∈ B and x ∈ R \B.
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In case B is a singleton {a} we simply write D(a, P ).
When we limit to consider strict profiles (i.e. for none of the agents v, the relation Pv
allows for indifference), representation formulas are the following.

Case of range of φ with cardinality 2.
A strategy-proof φ takes the form

φF(P ) =

{
a, if D(a, P ) ∈ F
b, if D(b, P ) ∈ F◦

for a nonempty, superset closed family of coalitions F with dual 3 F◦.

Case of range of φ with cardinality 3 or more.
In this case, for a suitable ultrafilter F of coalitions, the strategy-proof SCF φ takes the
form

φF(P ) = the unique alternative a ∈ R such that D(a, P ) ∈ F .

As far as we know, in the development of the relevant literature, the statement for the case
of three or more alternatives came first (Pazner and Wesley JET paper of 1977, say). The
credit for the result on two alternatives (formulated as in our paper with S. Rao and KPS
Bhaskara Rao on ETB 2018) must be given to Larsson and Svensson MSS paper of 2006,
in its turn inspired by an Econometrica 1991 paper written by Barberà, Sonnenschein and
Zhou.
Stepping to weak orders complicates quite a lot the representations. For the case of the
range of cardinality 2, we have the following slight extension of a result by Lahiri and
Pramanik (2018, a working paper, as far as we know not published yet).

The strategy-proof φ can be represented as 4

φ〈F〉,x(P ) =


x, if I(P ) ∈ F◦
a, if S(P ) ∈ F , x = a, D(a, P ) ∈ FS(P )

a, if S(P ) ∈ F , x = b, D(a, P ) ∈ F◦S(P )

b, if S(P ) ∈ F , x = a, D(b, P ) ∈ F◦S(P )

b, if S(P ) ∈ F , x = b, D(b, P ) ∈ FS(P )

for a suitable choice of the alternative x and the collection 〈F〉 consisting of:
- a nonempty, superset closed family of coalitions F
- for every coalition D ∈ F , a nonempty superset closed family FD of subcoalitions of D
and such that the following three conditions (where I ∈ F and J ⊆ I) hold true.
(C1) I \ J /∈ F and ∅ 6= J ⊆ D ⊆ I ⇒ D ∈ FI
(C2) I \ J ∈ F , D ∩ J = ∅, and D ∈ FI ⇒ D ∈ FI\J

3Duality is defined by: D ∈ F◦ ⇔ Dc /∈ F .
4Sets I(P ) and S(P ) are those of indifferent voters and of voters with strict preferences, respectively.
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(C3) I \ J ∈ F , D ∩ J = ∅, D ⊆ I, and D ∪ J /∈ FI ⇒ D /∈ FI\J .

As Lahiri and Pramanik nicely “confess”, the representation above is not easy to describe.
With the help of the following relation:

Say that P dominates Q and write P A Q if either V = E(P,Q) ∪ [I(P ) ∩ D(a,Q)] (in
what case we specify P A

a
Q) or V = E(P,Q) ∪ [I(P ) ∩D(b,Q)] (in what case we specify

P A
b
Q).

One can characterize strategy-proofness as next stated. The social choice function φ is
strategy-proof if and only if it is compatible with the dominance, i.e.

P A
φ(P )

Q⇒ φ(Q) = φ(P ).

With this, not only the proof of the Lahiri-Pramanik representation can be simplified;
more, one can give a representation that can be described in a (hopefully) simpler manner
for the case of two alternatives and a finite society V (say of cardinality n).

Step 0
After ordering the set of profiles (lexicographically) according to the increasing cardinality
of the indifference set I(P ) first and then to the increasing cardinality of D(b, P ) a matrix
M0 is given: the matrix of dominances. It has the following characteristics.
It is a square matrix of order n0 = 3n (the case in Figure is n = 3, n0 = 27)

M0
i,i = 0

M0
i,j = 0 for j > i.

for i > j, M0
i,j =


0, if profile Pi does not dominate profile Pj
a, if profile Pi a-dominates profile Pj
b, if profile Pi b-dominates profile Pj

Step 1
Let n1 be

n1 = max{i : M0
i,i = 0}

(of course n1 = n0) and set M0
n1,n1

= a (we can say we are making step 1a; if we set b, we
perform step 1b).
Then also modify the rest of the diagonal of M0 according to:
M0

i,i = M0
n1,n1

, if M0
n1,i

= M0
n1,n1

, otherwise we leave M0
i,i as it is. This has to be done for

all 1 ≤ i < n1.

Step 2

3



immagine.png

Figure 1: This is the starting Matrix M0

Consider the set {i : M0
i,i = 0}. It may be empty. In that case the process stops and the

diagonal is a strategy-proof social choice function. Suppose not. Let n2 be

n2 = max{i : M0
i,i = 0}

(of course n2 < n1).
Set M0

n2,n2
= a (we can say we are making step 2a; if we set b, we perform step 2b).

Then also modify the rest of the diagonal of M0 according to:
M0

i,i = M0
n2,n2

, if M0
n2,i

= M0
n2,n2

, otherwise we leave M0
i,i as it is. This has to be done for

all 1 ≤ i < n2.

Notice: before the change we have to make if M0
n2,i

= M0
n2,n2

, we find that M0
i,i can only be

either 0 or the value M0
n2,n2

that we are going to set up (if we set a we do not find b).
Further: after step 1, one as produced a matrix M1a (or M1b). Then in step 2 the starting
point would concern the emptiness or not of the set {i : M1a

i,i = 0}, then

n2 = max{i : M1a
i,i = 0}

and by choosing a or b, we produce a new matrix M1a2a or say M1a2b by setting M1a2a
n2,n2

= a
or M1a2b

n2,n2
= b.

For simplicity we keep the name M0 in the course of modifying the original matrix that
only changes along the diagonal.

Step 3
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Consider the set {i : M0
i,i = 0}. It may be empty. In that case the process stops. Suppose

not. Let n3 be
n3 = max{i : M0

i,i = 0}

(of course n3 < n2).
Set M0

n3,n3
= a (we can say we are making step 3a; if we set b, we perform step 3b).

Then also modify the rest of the diagonal of M0 according to:
M0

i,i = M0
n3,n3

, if M0
n3,i

= M0
n3,n3

, otherwise we leave M0
i,i as it is. This has to be done for

all 1 ≤ i < n3.

etc etc

At any step we make a choice and when we stop we have a matrix like

M1a2a3b4a5b .

The step where we stop is less than n0 (considerably).

Back to arbitrary sets of voters, a somehow (a bit) simpler (to describe) class of strategy-
proof functions is the following. Take a family (Fλ) of superset closed coalitions of voters
where the λ’s describe a well ordered set. For a profile P define the index λ(P ) of P as the
minimum λ for which either D(a, P ) ∈ Fλ or D(b, P ) ∈ F◦λ (if never this occurs, set the
index to ∞ conventionally). The functions below are strategy-proof

ρFλ, x(P ) =


x, if λ(P ) =∞
a, if D(a, P ) ∈ Fλ(P )

b, if D(b, P ) ∈ F◦λ(P ) .

It is definitely a large class.

In the case the range of a social choice function φ has more than two alternatives, then the
representation given before for strict orderings becomes:

let φ be strategy-proof with at least three alternatives in its range R; then, there is a
unique ultrafilter of coalitions F such that for every profile P , φ(P ) belongs to the unique
nonempty subset B of R such that D(B,P ) ∈ F .

Although powerful enough to incorporate, say, the version of the Gibbard and Satterth-
waite Theorem given in the mentioned paper by Larsson and Svensson, what above cannot
properly be considered a representation theorem but only a necessary condition, since a
function that satisfies

“φ(P ) belongs to the unique nonempty subset B of R such that D(B,P ) ∈ F”

5



need not be strategy proof.
On the converse, with the help of tie-breaking selectors, the condition becomes sufficient
(but the two together are not necessary).

We say that φ is given by a tie-breaking selector σ and an ultrafilter F , if σ is a function
that selects, for every non empty subset B of A, an alternative σ(B) ∈ B and, whenever
P is a profile, we have that φ(P ) = σ(B) where B is the unique subset B of R such that
D(B,P ) ∈ F .

A SCF φ which is given by a tie-breaking selector and an ultrafilter is CSP.

Suppose A = {a, b, c}, V = {1, 2, 3} and that a selection ` in the power set of A is given.
We denote by T (W,R) the top set under W among the elements in R. For short we write
T (W ) = T (W,A).
We give two examples of SCF.

φ[1](P ) =


T (P1), if |T (P1)| = 1,
T (P2, T (P1)), if |T (P1)| > 1, `(A) ∈ T (P1), |T (P2, T (P1))| = 1,
`(T (P2, T (P1))), if |T (P1)| > 1, `(A) ∈ T (P1), |T (P2, T (P1))| > 1,
T (P3, T (P1)), if |T (P1)| > 1, `(A) /∈ T (P1), |T (P3, T (P1))| = 1,
`(T (P3, T (P1))), if |T (P1)| > 1, `(A) /∈ T (P1), |T (P3, T (P1))| > 1.

The next one only modify slightly φ[1].

φ[2](P ) =


T (P1), if |T (P1)| = 1,
T (P−12 , T (P1)), if |T (P1)| > 1, `(A) ∈ T (P1), |T (P−12 , T (P1))| = 1,
`(T (P−12 , T (P1))), if |T (P1)| > 1, `(A) ∈ T (P1), |T (P−12 , T (P1))| > 1,
T (P3, T (P1)), if |T (P1)| > 1, `(A) /∈ T (P1), |T (P3, T (P1))| = 1,
`(T (P3, T (P1))), if |T (P1)| > 1, `(A) /∈ T (P1), |T (P3, T (P1))| > 1.

In the next example we take only two agents and leave three alternatives.
Suppose A is as before, ` selects according to the alphabetic order, and the agents are
named 1 and 2. Clearly, given a profile P we distinguish the following exhaustive and
mutually exclusive cases:

(1) |T (P1)| = 1;

(2.1) |T (P1)| = 2, and |T (P2, T (P1))| = 1;

(2.2.1) |T (P1)| = 2, |T (P2, T (P1))| = 2, and . . . �
∼P2

T (P2, T (P1)) ;

(2.2.2) |T (P1)| = 2, |T (P2, T (P1))| = 2, and T (P2, T (P1)) �
P2

. . . ;
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(3.1) |T (P1)| = 3, and |T (P2)| = 1;

(3.2) |T (P1)| = 3, and |T (P2)| = 2;

(3.3) |T (P1)| = 3, and |T (P2)| = 3.

According to this, a SCF φ[3] can be completely defined by setting φ[3](P ), respectively, as
φ[3](P ) = T (P1), T (P2, T (P1)), `

−1(T (P2, T (P1)), `(T (P2, T (P1)), T (P2), `
−1(T (P2)), `(T (P2)).

1. The three SCFs φ[i] are given by the fixed ultrafilter F = {D : 1 ∈ D}, but are not
given by a tie-breaking selector.

2. The SCFs φ[1] and φ[3] are CSP, the SCF φ[2] is not.

3. φ[1] ∈ wPO \ PO (so a SCF given by an ultrafilter is not necessarily PO).
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On the concept of strict fairness

Chiara Donnini∗and Marialaura Pesce†

JEL Classification: D51; D63

EXTENDED ABSTRACT

In Zhou (1992) it is introduced the concept of strict fairness, according to which beyond ef-
ficiency it is required that each individual prefers her own bundle to the average bundle of any
coalitions. This notion is more demanding than the classical one due to Foley (1967) and in large
economies it characterizes the set of equal-division Walrasian allocations. Based on the strict envy-
freeness, each agent needs to know the consumption bundles all others receive and to consider the
average bundles of all possible coalitions. This is of course a strong requirement particularly in
large economies. As Zhou (1992) himself writes in his concluding remarks, “a more reasonable
assumption is that an agent is aware of and sensitive to consumption bundles of only those agents
to whom he can relate himself”.

We suggest as a possible concept of connection the division of the society into different countries
so that two individuals are related if they are compatriots. Formally we assume the existence of an
exact covering of the space of agents T , that is a family R = {C1, . . . , Cn} of measurable subsets
of T whose union gives back the entire society T . Each of these subsets can be interpreted as a
country and we impose absence of envy in each of them. Thus, we essentially reduce the number
of coalitions that each agent must look at and we obtain a local version of strict equitability that
we call R-strict envy-freeness.

Any strictly equitable allocation is clearly R-strict envy-free for any given exact covering R
of T . We show that the converse may not be true. But, in atomless economies, combining strict
equitability with efficiency, the two concepts coincide. We indeed prove that in large exchange
economies the equal-division Walrasian equilibria are the only allocations which are simultaneously
efficient and R-strict equitable. Therefore as corollary, we derive from the equivalence due to Zhou
(1992) that efficiency is necessary to make global our local notion. Beyond efficiency it is also crucial
for our result to assume that the exact covering R = {C1, . . . , Cn} of T is connected in the sense
that each subset Ci must have non-null intersection with some different subset Cj . This non-null
intersection can be viewed as the existence of a community common between Ci and Cj or as the
presence of people with dual citizenship.

In Donnini and Pesce (2018) it is extended the notion of strict fairness in mixed economies.
It is proved that with an arbitrary large finite number of non-negligible agents with identical ini-
tial endowment, tastes and weight, the equivalence between the set of equal-division Walrasian

∗Dipartimento di Studi Aziendali e Quantitativi, Università degli Studi di Napoli Parthenope, e-mail:
chiara.donnini@uniparthenope.it
†Dipartimento di Scienze Economiche e Statistiche, Università degli Studi di Napoli Federico II and CSEF, e-mail:

marialaura.pesce@unina.it
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equilibria and the set of strictly fair allocations fails. Two sufficient conditions under which the
strict-fairness characterizes the equal-division Walrasian equilibria are provided. The first requires
the presence of countably infinitely many atoms with same utility function; the second involves the
existence for each atom of a coalition of negligible agents (atomless fringe) having the same tastes.
We provide that these two conditions do not guarantee the equivalence between the local and the
global notion of strict fairness, but we need additional restrictions. More precisely, if there are
countable infinitely many atoms, they have to belong to the same country. Similarly, each atom
has to belong to a country where there is a subcoalition of its atomless fringe.

With the aim to avoid any additional condition on the set of agents, we introduce a new concept
of strict fairness, weakening the standard one. To this end, we consider the Aubin approach to
cooperation, which allows agents to participate to an envied coalition using only a fraction of their
endowment. The idea is to assign to each individual t a real number γ(t) ∈ [0, 1] representing
her personal portion of resources she wants to invest into a coalition. Thus, a fuzzy coalition (or
Aubin coalition) is a µ-measurable function γ : T → [0, 1] with µ(Sγ) > 0, where Sγ is the support
of γ, i.e., Sγ = {t ∈ T : γ(t) > 0}. Then an allocation is fuzzy strictly fair if it is efficient and
strictly fuzzy equitable, i.e. the set of fuzzy strictly envious agents has µ-measure zero. Formally,
an agent t is fuzzy strictly envious at an allocation x if there exist a fuzzy coalition γ and an allo-
cation y such that ut(x(t)) < ut(y(s)) for almost every s in Sγ and

∫
Sγ
γ(s)y(s)dµ =

∫
Sγ
γ(s)x(s)dµ.

We prove that a redistribution of resources is fuzzy strictly fair if and only if it results from
a competitive mechanism where the total initial endowment is equally shared. Moreover we show
that it is always possible to enlarge the measure of a fuzzy envied coalition until to reaches the
full support (the support of the generalized coalition coincides with the whole set of agents). This
result ensures that, with the Aubin approach, any individual needs to look at only those generalized
coalitions with full support. So the number of coalitions that each agent must look at is essentially
reduced.
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