MODELLING COOPERATION

M.G. Fiestras-Janeiro

3 Departamento de Estatistica e Investigacién Operativa,
Universidade de Vigo, Spain.

ESI2014, Lleida, 29 July 2014



Outline

Preliminaries

Some solution concepts

A classical example: Airport game

A Linear Programming Game



Preliminaries

® TU Cost Game: (N,c) € G
o Asetofagents: N=4{1,...,n}
@ A characteristic function: ¢

Forevery S C N, ¢(S) € R.

° € ()

Efﬁcient:()=zg<?(), ) .}(,), (,).

— ?



Preliminaries

® TU Cost Game: (N,c) € G
o Asetofagents: N=4{1,...,n}
@ A characteristic function: ¢

Forevery S C N,

o Agent 2
7N
06—9

Agent 1 ‘Working place

o € (1)1 (_;

° € ()

Efficient: ( )=53 . = (),
< (

— ?

c(S) €R.




Preliminaries

® TU Cost Game: (N,c) € G
o Asetofagents: N=4{1,...,n}
@ A characteristic function: ¢

Forevery S C N,

o Agent 2

¢ e

Agent 1 ‘Working place
® S ( 3 )1 (_ )
° € ()
Efficient: ( )=53 . = (),
< ()

c(S) €R.

N = {1‘2}»
(1) =6, c(2) =5,c(1,2) =17.




Preliminaries

® TU Cost Game: (N,c) € G
o Asetofagents: N=4{1,...,n}
@ A characteristic function: ¢

Forevery S C N,

Agent 2
/ X
; 3
Agent 1 ‘Working place

® An allocation: x € R". (,) (=,
° e (,)

Efficient: ( )=3 . = (),
S (),

c(S) €R.

N = {1‘2}»
(1) =6, c(2) =5,c(1,2) =17.




Preliminaries

® TU Cost Game: (N,c) € G
o Asetofagents: N=4{1,...,n}
@ A characteristic function: ¢

Forevery S C N,

Agent 2
/ X
; 3
Agent 1 ‘Working place

c(S) €R.

N = {1‘2}»
(1) =6, c(2) =5,c(1,2) =17.

® An allocation: x € R". (5,1), (-1,10)

° € ()

Efficient: ( )=3 . = (),
S (),

¢ J oo




Preliminaries

® TU Cost Game: (N,c) € G
o Asetofagents: N=4{1,...,n}
@ A characteristic function: ¢

Forevery S C N, ¢(S) € R.

Agent 2
2 5 N ={1,2},
(1) =6, c(2) =5,c(1,2) =T7.
—
Agent 1 ‘Working place

® An allocation: x € R". (5,1), (-1,10)
® An imputation: x € I(N, ¢) if and only if

Efficient: x(N) = 3.\ x; = ¢(N), and

Individual rational: x; < ¢(i), foralli € N. } G )




Preliminaries

® TU Cost Game: (N,c) € G
o Asetofagents: N=4{1,...,n}
@ A characteristic function: ¢

Forevery S C N, ¢(S) € R.

Agent 2
2 5 N ={1,2},
(1) =6, c(2) =5,c(1,2) =T7.
—
Agent 1 ‘Working place

® An allocation: x € R". (5,1), (-1,10)
® An imputation: x € I(N, ¢) if and only if

Efficient: x(N) = > ey %i = c(N), and. (3,4), (4,3).
Individual rational: x; < ¢(i), foralli € N.




Preliminaries

(N,c) € G
Some interesting properties:

c(SUT) <c(S)+c(T), foreveryS,TCN,SNT =0.

(U)_()S(U)_()1 v C \1 C
() ()



Preliminaries

(N,c) e G
Some interesting properties:

Subadditivity:
c(SUT) <c(S)+c(T), foreveryS,TCN,SNT =0.

c(TUi)—c(T) < c(SUiQ)—c(S), foreveryS, T CN\i, SCT.

() ()

4/24



(N,c)eg
Some interesting properties:

Subadditivity

c(SUT) <c(S)+c(T), foreveryS,TCN,SNT =0.

Concavity

.
|

c(TUi)—c(T) < c(SUiQ)—c(S), foreveryS, T CN\i, SCT.

If (N, c) is concave, then (N, c) is subadditive.

={,

= )
S ( s )=
= (. )—()<()—(®)

4/24



Preliminaries

(N,c) e G
Some interesting properties:

Subadditivity:

c(SUT) <c(S)+c(T), foreveryS,TCN,SNT =0.

Concavity:

c(TUi)—c(T) < c(SUiQ)—c(S), foreveryS, T CN\i, SCT.

If (N, c) is concave, then (N, c) is subadditive.

Example 2.

e Agent 2
/ 5 N={1,23} o(1)=5c2)=>5,
e(3)=2,c(1,2) =7, ¢(1,3) =7,
e(2,3)=17,¢(1,2,3) = 9.

=(L)-0L0-®=

Agent 1 ‘Working place

4/24



Preliminaries

(N,c) e G
Some interesting properties:

Subadditivity:

c(SUT) <c(S)+c(T), foreveryS,TCN,SNT =0.

Concavity:
c(TUi)—c(T) < c(SUiQ)—c(S), foreveryS, T CN\i, SCT.
If (N, c) is concave, then (N, c) is subadditive.

Example 2.

9 Agent 2
/ 5 N={1,2,3}, (1)=5,¢2) =S5
e(3)=2,¢(1,2) =7, ¢(1,3) =7,
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c(SUT) <c(S)+c(T), foreveryS,TCN,SNT =0.

c(TUi)—c(T) < c(SUiQ)—c(S), foreveryS, T CN\i, SCT.

If (N, c) is concave, then (N, c) is subadditive.
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® A solution concept:

f:(N,c) e G — f(N,c) CR".

(N,c) ¢ G — I(N,c)

N={1,2}, c()=1,c(2)=5,c(1,2) =7
SN, ¢y =1(N,c) =@
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