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Bilateral barters:

each with a basket of items
(endowments of benefits and costs),

if each actor reveals his basket,
if each actor conceals his basket,
if one reveals and the other conceals.
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MODELS FOR BILATERAL BARTERS

Bilateral barters:

= involve two actors each with a basket of items
(endowments of benefits and costs),
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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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MODELS FOR BILATERAL BARTERS

ik

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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(1) Bl = bkl @ bk!

(2) if negotiation(Bi’fj) is successful then
- i takes bkt - bkl
- j takes bET! - bE]
else if negotiation(BY;) fails
- 4 takes back bk}

- j takes back bk
(3) end;
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BILATERAL EXPLICIT BARTER, NEGOTIATION

(1) random selection to choose player 1;

(2) 1 proposes a split of the set BY; as bk}, bk
(3) if 2 accepts then

(4) if 2 refuses then

- negotiation successful, go to (5);

(4a) 2 proposes a split of the set BI'; as bkj ", bk}
(4b) if 1 accepts then

- negotiation successful, go to (5);
else

- negotiation fails, go to (5);
(5) end;

DA
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Models for multilateral barters

each with a basket of items,
if each actor reveals his basket,
if each actor conceals his basket,
if some reveal and the some others conceal.
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Models for multilateral barters

= involve more than two actors each with a basket of items,
if each actor reveals his basket,
if each actor conceals his basket,

if some reveal and the some others conceal.
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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,
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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,
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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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MULTILATERAL BARTERS
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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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MULTILATERAL EXPLICIT BARTER, LAST MODIFIER

(1) a merge operation is executed so to define Bf = @;csbkl;
(2) one of the players 7 € S is randomly selected;

(3) the selected player ¢ proposes a basket bk C Bl and passes it along to
the others;

(4) if nobody modifies it in any way (so that i is conventionally the last
modifier) then the basket is assigned to i and becomes bk!*! so that i
exits from S (and so from the game);

(5) if other players modify it and if j is the last modifier we have the
following cases:

(5a) if ¢ accepts the modified basket he gets it so that it becomes bk:’*l
and then i exits from S (and so from the game);

(5b) if i refuses the modified basket j gets it so that it becomes bk *"
and then j exits from S (and so from the game);

(6) the items allocated to either ¢ or j must be removed from Bl;

(7) if there are still at least two players go to (2) else end;
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Bilateral and multilateral barters may be:
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«0O>» «F»r «

>




PARALLEL AND CASCADED BARTERS

Bilateral and multilateral barters may be:
= executed in parallel,
= executed in cascade among the same actors,
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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,
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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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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.
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THE EVALUATION CRITERIA, BASIC DEFINITIONS

2

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.
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= Proportionality: each of the n players thinks to have
received at least 1/n of the total value.
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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.
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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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We define the following parameters for player i:
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THE EVALUATION CRITERIA, THE PARAMETERS

We define the following parameters for player i:
= a; the value of what i gets from the barter,
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We define the following parameters for player i:
= a; the value of what i gets from the barter,
= [; the value of what / gives away in the barter,
= (&); the value of what j gets from the barter in /’s opinion,
= v/ and v/ the worths (for i) of i's basket after and before
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THE EVALUATION CRITERIA, MODIFIED DEFINITIONS (1)

vt =t — 4 a,

so that player ¢ accepts a proposed barter (since v{‘“ > vty if and only if:
a; 2 1;

In the case of two players a barter is envy-free if we have for player i:
4y

In the case of more than two players if we consider player i we
have that the following relation must hold for all j # i:
a; > (a;);
In the case of two players we want to maintain the equivalence between
proportionality and envy-freeness
a; > 1
a; +1; — 2
In the general case of more than two players
envy — freeness = proportionality
proportionality # envy — freeness
a; 1
a+A " n
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THE EVALUATION CRITERIA, MODIFIED DEFINITIONS (2)

ot z Ti_:h ;’-Zl = i_j"
If both relations hold we say that the barter is equitable.
R - T=ut g, =0l
vl =54 a; v =041
a;

li
>
vta T U+

we can easily derive a; > [;
from equitability we derive envy-freeness

envy-freeness can be expressed as a; > [; (and v/ > of')

h- -
1< v,:l =1i+ai Sﬁ
vy v+ l;
In this way we get that, in the case of two players, envy-freeness necessarily
implies equitability and vice versa.

DA
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THE EVALUATION CRITERIA, MODIFIED DEFINITIONS (3)

a;; the value of what 7 gets from j
li; the value of what i gives to j

bilaterally equitable if for a pair 4, j:

G by
h+1 = _h
v} vl

If such relations (that scale easily to the two players case) are satisfied for
every 7 and for every j # ¢ we say that the barter satisfies bilateral equi-

tability.
If, for a given 7, we sum all the relations over all the j # i we get:
a; l; . -
vT:'l 25 w= >0 i =3;,:li; an hypothesis of additivity
G i or: ;> 1; and: vt > ot
v+a; v+

=] 5 = = == 9a¢
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THE EVALUATION CRITERIA, SATISFACTION (1)

For the models of bilateral barter the following conditions are
equivalent:
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= occurrence of the barter,
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THE EVALUATION CRITERIA, SATISFACTION (1)

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:

«0O>» «F»r «

>




)

The multilateral barter models in general satisfy
= envy-freeness,
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The multilateral barter models in general satisfy
= envy-freeness,

= proportionality,
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The multilateral barter models in general satisfy
= envy-freeness,

= proportionality,
= bilateral equitability,
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THE EVALUATION CRITERIA, SATISFACTION (2)

The multilateral barter models in general satisfy:
= envy-freeness,

= proportionality,

= bilateral equitability,

= efficiency,
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THE EVALUATION CRITERIA, SATISFACTION (2)

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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THE EVALUATION CRITERIA, SATISFACTION (2)
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We define a two stage procedure and two conditions:

: the sets of deciders N, issues / and
criteria C are defined from seminal sets;

: fixed point conditions on such sets;
. issue selection according to the agreed on
criteria from the admitted deciders;

. inability to choose, reopening of the
dynamic setting with possibly new seminal sets.
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= dynamic setting: the sets of deciders N, issues / and
criteria C are defined from seminal sets;

= stability conditions: fixed point conditions on such sets;
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We define a two stage procedure and two conditions:

= dynamic setting: the sets of deciders N, issues / 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;
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= conditions of failure: inability to choose, reopening of the
dynamic setting with possibly new seminal sets.
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We define a two stage procedure and two conditions:

= dynamic setting: the sets of deciders N, issues / 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
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In the static setting :
= the deciders of N can:

= proceed cooperatively so to produce a single
to be used for a collective ranking;
= proceed competitively so that each produces
a private ranking;
= the private rankings are then to allow the issue
selection.
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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;
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= the deciders of N can:
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= 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;
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In the static setting :
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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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In the static setting :
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=

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

Local

{r1j}

Y

{r2j}
R2 Global —— R

{rnj}

rj are local rankings of each decider / for each criterion j
whereas the R; are the “overall” ranking for each decider
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setting. We have fixed point conditions to end the dynamic
setting (such as Ni.1 = N)).
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the set C, of the [shareable] costs (what),
the set B, of the [shareable] benefits (what),

the sets for one decider,
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ONE PROJECT, THE COARSE GRAIN NEGOTIATION

(1) dy [refuses the sets B, and C, and] presents the sets B, and Cl;
(2) d, presents the sets B} and C;
(3) we have the following cases:

(3.a) if B] = B, and C} = O, then go to (4);

(3.b) if B] # B, or C/ # C), then:

(a) with a random device we define an ordering between the two
players;

(b) the player who comes first in the ordering gets a token only if
he declares he wishes to rethink about his proposal otherwise
the token assignment procedure is repeated with the other
player;

(c) if d, has the token then:

(i) dq presents the modified sets B] and C?;
(i) go to (3):
(d) if d; has the token then:
(i) dp presents the modified sets B}, and C;
(ii) go to (3);
(e) if none of them has the token then go to (5);
(4) go to the fine grain negotiation algorithm;
(5) d, and d,, may either agree to go on or to give up;
(6) if they agree to go on then go to (1);
(7) if they agree to give up then call mediator procedure;
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As to the extensions we have examined:

(inner dynamics, two levels of
negotiation and decision),
(pressures, reactive
environment),
(lack of autonomy, reactive
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