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The present Thesis:
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⇒ within different settings;
⇒ at different levels of abstraction and complexity;
⇒ by using different (abstract) models;
⇒ by using different (high level) methods;
⇒ within a unifying perspective (the environment and the

conflicts).
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(1) to analyze the interactions among various types of actors;
(2) to describe allocation (indivisible), distribution (shareable)

and negotiation (redistribution, reallocation) tools that
involve such actors;

(3) to propose methods and models that implement such tools
and can be easily and fairly used by the actors.
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⇒ The deciders “drive” the procedures and bear the main

responsibilities.
⇒ The stakeholders are part of the affected reactive

environment of the deciders.
⇒ The experts are part of the affected reactive environment

of the deciders.
⇒ Stakeholders and experts form dynamically interacting

subsets.
⇒ Deciders form dynamically interacting subsets.
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Monolithic deciders versus structured deciders.
⇒ Monolithic deciders: as single players, no inner dynamics.
⇒ Monolithic deciders: mainly decisions, competitive

approaches.
⇒ Structured deciders: inner structure, dynamics, local data

and value systems.
⇒ Structured deciders: mainly negotiation and deliberation,

cooperative approaches.
Two levels: within a structured decider and among monolithic
deciders.
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⇒ Ancillary procedures for the definition of:
· initial allocations,
· initial distributions,
· to be followed by negotiation or redistribution as a post

auction phase.
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We can use auctions :
⇒ to describe one-to-many relations auctioneer versus

bidders;
⇒ to allocate single bads or chores;
⇒ to share benefits and costs, initial distribution proportional

to the bids and redistribution (dissatisfaction, post auction);
⇒ to define initial endowments made of fractions of benefits

and costs (link with barter mechanisms);
⇒ to compensate a lack of knowledge from the auctioneer of

the capabilities of the bidders.
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NEGATIVE AUCTIONS

Negative auctions
⇒ bidders bid for not getting an item (bad or chore),
⇒ the less offering bidder gets it together with a

compensation,
⇒ the other bidders proportionally compensate him,
⇒ weakly dominant strategy: bid =evaluation +δ with δ → 0

as n→∞.
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USES OF NEGATIVE AUCTIONS

Features and uses:
⇒ the auctioned item involves a single bidder though it may

benefit not only the auctioneer but also other bidders;
⇒ the influence (as a damage) on other bidders is negligible;
⇒ the influence (as a damage) on actors distinct from the

bidders is negligible;
⇒ all the costs and damages can be summarized with mi ;
⇒ solid waste disposal plants, hazardous waste disposal

plants, incinerators;
⇒ energy production plants, chemical plants (point-wide

allocations).
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The motivations
The actors

3 THE MAIN BODY
The auction models
The barter models
Coalitions for problem solving
Deciding within a competition

4 CONCLUSIONS



Introduction The preliminaries The main body Conclusions

REASONS FOR BARTERING

We can use barters [models] for:
⇒ describing one-to-one or many-to-many relations between

actors;
⇒ describing the swap of sets of items (generally benefits

and costs), either exogenous or endogenous, initial
endowments from auction phases;

⇒ among two (bilateral) or more than two actors (multilateral);
⇒ also in parallel or in cascade (succession).
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MODELS FOR BILATERAL BARTERS

Bilateral barters:
⇒ involve two actors each with a basket of items

(endowments of benefits and costs),
⇒ explicit barter if each actor reveals his basket,
⇒ implicit barter if each actor conceals his basket,
⇒ mixed barter if one reveals and the other conceals.
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MULTILATERAL BARTERS

Models for multilateral barters
⇒ involve more than two actors each with a basket of items,
⇒ explicit barter if each actor reveals his basket,
⇒ implicit barter if each actor conceals his basket,
⇒ mixed barter if some reveal and the some others conceal.
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PARALLEL AND CASCADED BARTERS

Bilateral and multilateral barters may be:
⇒ executed in parallel,
⇒ executed in cascade among the same actors,
⇒ executed in cascade among at least partially different

actors,
⇒ this reduces the level of common knowledge among the

actors.
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THE EVALUATION CRITERIA, BASIC DEFINITIONS

We say a barter is fair if the following conditions are satisfied,
otherwise it is unfair.
⇒ Envy-freeness: nobody would prefer the portion of

somebody else to his own.
⇒ Proportionality: each of the n players thinks to have

received at least 1/n of the total value.
⇒ Equitability: each player thinks he has received a portion

that is worth the same in one’s evaluation as the other’s
portion in the other’s evaluation.

⇒ Pareto efficiency: there is no other allocation where one of
the players is better off and none of the others is worse off.

In the case n = 2 envy-freeness is equivalent to proportionality
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⇒ Equitability: each player thinks he has received a portion

that is worth the same in one’s evaluation as the other’s
portion in the other’s evaluation.

⇒ Pareto efficiency: there is no other allocation where one of
the players is better off and none of the others is worse off.

In the case n = 2 envy-freeness is equivalent to proportionality
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⇒ li the value of what i gives away in the barter,
⇒ (aj)i the value of what j gets from the barter in i ’s opinion,

⇒ vh+1
i and v1

i the worths (for i) of i ’s basket after and before
the barter,

⇒ A =
∑

j 6=i(aj)i .
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For the models of bilateral barter the following conditions are
equivalent:
⇒ occurrence of the barter,
⇒ envy-freeness,
⇒ proportionality,
⇒ equitability.

Efficiency must be verified case by case on ex-post conditions.
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The multilateral barter models in general satisfy:
⇒ envy-freeness,
⇒ proportionality,
⇒ bilateral equitability,
⇒ efficiency,

only as ex-post conditions to be verified case by case.
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We define a two stage procedure and two conditions:
⇒ dynamic setting: the sets of deciders N, issues I and

criteria C are defined from seminal sets;
⇒ stability conditions: fixed point conditions on such sets;
⇒ static setting: issue selection according to the agreed on

criteria from the admitted deciders;
⇒ conditions of failure: inability to choose, reopening of the

dynamic setting with possibly new seminal sets.
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THE STATIC SETTING

In the static setting :
⇒ the deciders of N can:
⇒ proceed cooperatively (early merge) so to produce a single

decision matrix to be used for a collective ranking;
⇒ proceed competitively (late merge) so that each produces

a private ranking;
⇒ the private rankings are then merged to allow the issue

selection.
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LATE MERGE OF RANKINGS WITH TIES (1)

We define a multicriteria method based on:
⇒ strict preferences or indifferences with traditional

properties,
⇒ a global strict preference relation,
⇒ that in general is not transitive by its definition (presence of

conflicting criteria and condition of “parity”).
We have graphs to be merged in a multigraph to be used
collectively as an aid for a deeper analysis or for a selection. In
the multigraph the lack of an arc defines an undecidability
condition (where vi,j = vj,i or equal number of votes).
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THE DYNAMIC SETTING

In the dynamic setting:
⇒ from the seminal sets N0, I0, C0,
⇒ new deciders are admitted so to define Ni with i > 1 from

Ni−1 (direct involvement, sponsoring),
⇒ new criteria are merged with the existing criteria so to

define Ci in similar ways,
⇒ new issues are merged with the existing issues so to

define Ii in similar ways.
The updating of the sets occurs through quick and dirty
procedures since the real refinement occurs in the static
setting. We have fixed point conditions to end the dynamic
setting (such as Ni+1 = Ni ).
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