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Strategic games (SG)

Networks games (NG)

Coalition games (CG)

Intended but bounded
rational behavior

(Ch. 4)
(non-cooperative games)

(Ch. 6)
(restricted cooperative games)

(Ch. 5)
(cooperative games)

(Ch. 3)
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"Homo economicus": the rational decider (Ch. 3.1)

perfect problem understanding,

consideration of al consequences of decision

axioms of completeness and

transitivity, ordinal scaling (if no further assumptions)

intensity

of preferences (monetary value) is known

attempt of 2 agents

to achieve Pareto-efficient (collectively rational) agreement

• Individual rationality:

Preference orders:

Assumption of cardinal scaling in game theory:

Aggregation of preferences:

•

•

• ≥

Problems with rationality: contemplation

Problems with rationality: information

(Ch. 3.2)

Assessment of values of relevant elements,

and recognition of the dependencies between elements

endowment effect, loss aversion,

refraining effect

incapability of farsightedness

complexity classes of algorithms,

contemplation costs and possibilities of simplification

(Ch. 3.3)

insecurity about other agents,

insecurity about environment

•

•

•

•

•

Quantification:

Prospect theory:

Myopia in dynamic setting:

Complexity problem:

Imperfect information:

Time-inconsistency of agreements: (Ch. 3.4)

changing circumstances (preferences, environment, etc.)
improved contemplation, new information (learning)
obliviousness, imperfect recall (forgetting)

impact of excluded players
on coalition agreement due to giving possibility
offonning alternative coalition

•

•

Agreements becoming obsolete due to:

Outside-option:
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Strategy: complete determination of actions for
all situations based on available information

(Ch. 4.1)
Information: Depicted as matrices or tree diagram
Function: information action

(Ch. 4.2)
Nash-equilibrium: assumption of all agents' rationality
Stochastic games: mixed strategies
Sequential games: backward induction
Dominant equilibrium: no assumption about other
agents' rationality

(Ch. 4.3)
(Component-) Pareto-efficient Nash-equilibria:

Coalition-proof Nash-equilibria
Strong Nash-equilibria

Approval of coalition network formation:
Coalitions: by all participating players
Networks: by pairs of players

Strategies and strategic games:

Nash-equilibria and refinements:

Network (special case: coalition) formation:

•

•

•

•

•

•

•

•

®

V:'G:'63)"$:'W##9.,3"9$'F%#)&'D"3/'X%3&"*)'XJ3"9$'"$'Y99J)2,3"9$'(,+)&'D"3/'-"+)="$.9$&"&3)$.4



65

D!+'%;(0*#!:7#;(0*#!4'9#'-!()'!%--7&'4!+'%;(0*#!*:!*#'!%$'#(!*#!()'!%--7&'4!%;(0*#!*:!
()'!*()'+!%$'#(-5!6)'!o%-)8'A70201+07&!0-!%!9B'4!/*0#(!*:!Q-'(8.%27'4R!+'%;(0*#!:7#;(0*#-!
:*+&72%('4!1,!m730(%#0!QPV^PR5!D!9B'4!/*0#(!0-!()'!0#('+-';(0*#!*:!%!:7#;(0*#!<0()!()'!
04'#(0(,!NQ[R!v![5!6)'+':*+'=!0:!()'!%+$7&'#(!*:!%!+'%;(0*#!:7#;(0*#!0-!%!o%-)8'A70201+07&!
()'!+'-72(!0-!()'!-%&'!o%-)8'A70201+07&5!W%;)!%$'#(!-'2';(-!%#!*/(0&%2!-(+%('$,! "&

* !$0.'#!
()'!*/(0&%2!-(+%('$0'-!*:!%22!*()'+!%$'#(-5![*+!%$'#(!"!()'!:*22*<0#$!&7-(!1'!:72922'4L

+ , + ,= =" " " " " "% & & % & &* * *
- -. ! =" " "& & 6-/ $ 5

"#!%!?:D@S5?:<@(V5J;!()'!%$'#(!4*'-!#*(!-'2';(!*#'!%2('+#%(0.'!17(!)'!0&/2'&'#(-!%!2*(8
('+,!*.'+!-'.'+%2!%2('+#%(0.'-!%;;*+40#$!(*!)0-!3#*<2'4$'!%1*7(!()'!/+*1%1020(0'-5!6)0-!0-!
;%22'4!%!&0B'4!-(+%('$,5!"#!*//*-0('=!0#!%!4'('+&0#0-(0;!$%&'!)'!-'2';(-!%!/7+'!-(+%('$,5!
>7+'! -(+%('$0'-!;%#!1'! +'$%+4'4!%-! -/';0%2! ;%-'-!*:!&0B'4! -(+%('$0'-=!<)'+'!*#2,! ()'!
/+*1%1020(0'-!O!*+!P!%+'!%22*<'45

"#!%!?;IH;=:<57(V5J;!()'!%$'#(-!:%;'!&72(08-(%$'!4';0-0*#-5!D(!'%;)!-(%$'!()'!+'-/';(0.'!
-(+%('$,!0-!4'/'#4'#(!*#!()'!0#:*+&%(0*#!-'(!%1*7(!()'!:7(7+'!%#4!()'!/+'.0*7-!-('/-!*:!
()'!*()'+!%$'#(-5!C'A7'#(0%2!$%&'-!%+'!4'/0;('4!0#!()'!:*+&!*:!%!$%&'!(+''5!"&/*+(%#(!
%//20;%(0*#-!%+'L
X!$%&'-!<0()!(0&'!40&'#-0*#=
X!$%&'-!<0()!&*+'!()%#!(<*!%$'#(-!*+!0&/'+:';(!#%(7+'!0#:*+&%(0*#!%:('+!M%+-%#,0=!
<)'#!*#'!%$'#(!9+-(2,!)%-!(*!<%0(!:*+!()'!4';0-0*#-!*:!*()'+-5

6)'#!()'!o%-)8'A70201+07&!0-!4'('+&0#'4!1,!1%;3<%+4!0#47;(0*#5!6)%(!&'%#-!()%(!()'!
-'A7'#(0%2!$%&'!0-!:+%$&'#('4!0#(*!-718$%&'-!%#4!()'!'A70201+0%!%+'!9+-(2,!4'('+&0#'4!
:*+! ()'!;)+*#*2*$0;%22,! 2%-(! -718$%&'-5!C('/<0-'! ()'!'A70201+0%! %+'! 04'#(09'4! :*+! ()'!
/+';'40#$!-('/-!7#(02!%22!-718$%&'-!%+'!0#;274'45!6)'!+'-72(0#$!*/(0&%2!-(+%('$,!/%()!0-!
()'!C(%;3'21'+$!o%-)!'A70201+07&5

6)'!;*#;'/(!*:!8DJ<=5=:(;IH<7<>6<5!%-!()'!+'-72(!*:!()'!0('+%('4!'20&0#%(0*#!*:!4*&0#%(8
'4!-(+%('$0'-!0-!.'+,!-0&02%+!(*!()'!4'('+&0#%(0*#!*:!()'!o%-)8'A70201+07&5!M*<'.'+!()'!
-(+0;(!%--7&/(0*#!()%(!%22!*()'+!%$'#(-!%;(!+%(0*#%22,!0-!4+*//'45!6)7-!4*&0#%#(!'A70201+0%!
%+'!/%+(0;72%+2,!+'2'.%#(!0#!$%&'-!<0()!1*7#4'4!+%(0*#%20(,5!":!%#!%2('+#%(0.'!0-!%2<%,-!
40-%4.%#(%$'*7-!0#4'/'#4'#(2,!(*!()'!4';0-0*#-!*:!()'!*()'+-=!0(!0-!;+*--'4!*::!()'!20-(5!
6)'!0('+%(0*#!0-!;*#(0#7'4!0#!()'!+'-047%2!$%&'5!6)7-!:*+!/2%,'+!"!()'!:*22*<0#$!0-!.%204L

+ , + ,= =" " " " " "% & & % & &*
- -. !&"=!&\"!$!6"':

6)'!+'-72(-!*:! ()'! 0('+%(0*#!%+'!%2<%,-!o%-)8'A70201+0%!17(!%+'! +%+'+!47'! (*!)0$)'+! +'8
A70+'&'#(!QM%+-%#,0=!C'2('#!PV``R=!%-!-)*<#!0#!9$7+'!^5

Z<V9(]9!o%-)8'A70201+0%!%#4!4*&0#%#(!'A70201+0%!%-!-71-'(

Nash-equilibria:

Assumption that all other agents act rationally

Result of iterated elimination of Pareto-dominated strategies

No rationality assumption about other agents

•

•

•

Dominant equilibria:
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Pareto-efficiency: N 2
no Pareto-dominanceby other Nash-equilibria

≥

Coalition-proof Nash-equilibrium N 3
deviating subcoalition must be internally
consistent (restriction is restricted, thus less strict)
coincides: Pareto-efficiencv + dominant equilibrium

≥

Strong Nash-equilibrium N 3
deviating subcoalition can be internally I
nconsistent (strict restriction)

≥
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Coalition: representative player as result of                          (Ch. 5.1)

binding agreement

values of all subcoalitions (components) of  N players: 2 R

Possible properties: superactivity, convexity, balancedness

Imputation sets: individual rationality (IR), Pareto-efficiency (PE)

Dynamic setting: problem of time-inconsistency of agreements

Characteristic (coalition) function:

Stability notions of coalitions and axiomatic allocation rules

N
®

•

•

•

Stability notions of coalitions and axiomatic allocation rules

Properties: grand coalition not stable, core does

not exist (empty), stable subcoalitions exist

Maschler-Aumann-Bargaining set (Properties:

IR, component-PE, subcoalitions cannot block; outside option)

Aumann-Dreze-Value (Properties:

component-PE, balanced contributions, no outside option)

Not balanced characteristic function:

Allocation set:

Allocation rule:

(Ch. 5.3)

•

•

•

Balanced characteristic function:

Allocation set:

Allocation rule:

(stable grand coal.) (Ch. 5.2)

core (Properties: IR. PE. subcoalitions

influence but cannot block; power of all non-dummy agents)

Shapley-value (Properties: PE,

balanced contributions)

If characteristic function convex, Shapley-Value

inside core

•

•

•
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(Sub-) Coalitions

(components)
Coalitions-Structures

(Partitions)

1. row

2. row

3. row

4. row

{ ; }A B

{ ; ; }A B C

{ ; }A C { ; }B C

{ }A { }B { }C

{   }

{ ; ; }A B C

{{ ; } { }}A C B

{{ ; } { }}A B C {{ ; } { }}B C A

{{ } { } { }}A B C
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+ ,N Ob Ob Ob NOb PSb POb NS1 )
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Coalition Values

Shapley-value

AB

AC

BC

ABC

20

15

10

30

A

B

C

12.5

10

7.5

(0; 0; 30)
C

A B

(30; 0; 0) (0; 30; 0)

Core
Shapley-value (12.5; 10; 7.5)

Shapley-value (10.8; 9.3; 5.8)

Coalition Values

Shapley-value

AB

AC

BC

ABC

20

15

10

25

A

B

C

10.8

9.3

5.8

(0; 0; 25)
C

A B

(25; 0; 0) (0; 25; 0)

Core
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Shapley-value (12.5; 5; 2.5)

Coalition Values

Shapley-value

AB

AC

BC

ABC

20

15

0

20

A

B

C

12.5

5

2.5

(0; 0; 25)
C

A B

(25; 0; 0) (0; 25; 0)

Core (line)
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' ( + ,+ ,b b = NO =W WW O [ [- # !D"3/! H IObNOW[ $ 5!6)'+':*+'! #*! ;*%20(0*#! 1'(<''#!D! %#4!\!
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' ( + ,+ ,b b = =PSW WW Y [ [-# !D"3/' H IObPSW[ $ 5
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' ( + ,+ ,b b = NO =W WW O [ [- # !D"3/' H IPSbNOW[ $ 5
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[0$7+'!PO1!-)*<-!()'!;)%+%;('+0-(0;!:7#;(0*#

+ ,N Ob Ob Ob NOb NOb Ob O1 ) =!%#4!9$7+'!PO;!-)*<-

+ ,? Ob Ob Ob NOb ^Ob Ob O1 ) 5
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D!$%0#-!()'!;*&/2'('!/+*9(5!"#!1N!\!)%-!()'!1'(('+!/+*/*-%2=!17(!()'!/*--012'!*7(;*&'-!
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Z<V9(Gf59(Z%+$%0#0#$!-'(!!!Q$+%#4!;*%20(0*#!/+*)010('4R=!DE8.%27'!
#*(!-(%12'!%$%0#-(!12*;30#$!1,!yOb!Yz8;*%20(0*#

Z<V9(Gf>9(Z%+$%0#0#$!-'(!!!Q$+%#4!;*%20(0*#!/+*)010('4R=!Z!%#4!\!*:!'A7%2!/*<'+=!
N!DE8.%27'-!()%(!%+'!1*()!#*(!-(%12'

Z<V9(Gf@9(Z%+$%0#0#$!-'(!!!Q$+%#4!;*%20(0*#!/+*)010('4R=!<0()!-(%12'!DE8.%27'

Coalition Values

AD-value

AB

AC

BC

ABC

20

15

0

0

A

B

C

10

10

0

C

A B

AD-value

No grand coalition

( , ..., )X X
A C

(..., )X X
B C

,

( , ...)X
A B

X
M-bargaining-set

Coalition Values

2 AD-value

AB

AC

BC

ABC

20

20

0

0

A

B

C

10

0

10

C

A

B

AD-value

No grand coalition

( , ..., )X X
A C

(..., )X X
B C

,

( , ...)X
A B

XM-bargaining-set (point)

10

10

0

A

B

C

AD-value

Coalition Values

AD-value

AB

AC

BC

ABC

20

40

0

0

A

B

C

0

20

20

C

A B

AD-value

No grand coalition

( , ..., )X X
A C

(..., )X X
B C

,

( , ...)X
A B

X

M-bargaining-set
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Links allowed

Graphs in the restricted game with the network: { , }AB AC

Link forbidden

{ }A { }B { }C

{{ ; } { }}A B CA; {{ ; } { }}A B CB; {{ ; } { }}A C CB;

{{ ; } { }A B A C B C; { ; }}

{ ; }A B { ; }A C { ; }B C

A

C

B

3-link network

2-link network

1-link network

1. row

S = N

2. row

S = N

3. row

4. row

Link forbidden

{   }

Shapley value relevant Grand coalition (forbidden)

Myerson value relevant

Empty network
Value = 0
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Network: aggregation of bilateral coalitions                                     (Ch. 6.1)

Stability notions of networks and axiomatic allocation rules

Not balanced characteristic network function: (Ch. 6.3)

Properties: restricted grand coalition not stable,

network-core does not exist (empty), stable

subnetworks exist, outside option

Allocation rule: Myerson-valuefor coalition structures

(Properties: link-PE, balanced contributions,

no outside option)

•

•

Balanced characteristic network function: (Ch. 6.2)

Properties: stable restricted grand coalition possible

Allocation set: network-core (Properties: IR, link-PE,

subnetworks influence but cannot block)

Allocation rule: Myerson-value

(Properties: Component-PE, balanced links)

•

•

•

Characteristic network (Myerson) functions:

values of all allowed subnetworks

Dynamic setting: problem of instability

of agreements due to time-inconsistency

•

•
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Just balanced 50

(0; 0; 20)
C

A B

(50; 0; 0) (0; 30; 0)

Balancedness

with: 50

(existence
of network-core, pairwise

stability) ≥

60

40

Restricted grand coalition:
{ ; }AB AC

Subnetwork values

AB 4060 AC

Myerson-value for
{{ }AB { }} = 80AC

A B C

50% 31.25% 18.75%
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<%+4-!()'!1%2%#;'4!;*#(+017(0*#-!%B0*&!0-!7-'4!0#!()'!7-7%2!<%,5!6)7-L

Relevant allocation
rules / number of links

g = { ; ; }AB BC AC

A B

C

Possible networks with 3 agents

Shapley

Links: 3 / 3

Myerson

Links: 2 / 3

AD = Myerson-CS
(outside-option
neglected)

No rule
(no binding
agreements)

Links: 1 / 3

Links: 0

g = { ; }AB AC

A B

C

g = { ; }AB BC

A B

C

g = { ; }AC BC

A B

C

g = { }AB

A B

C

g = { }AC

A B

C

g = { }BC

A B

C

A B

C

g = {   }

Z<V9(G]9!f'2'.%#(!%22*;%(0*#!+72'-!%#4!#7&1'+!*:!20#3-!*:!%22!/*--012'!#'(<*+3-!<0()!?!%$'#(-
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.%27'R!0#!4,#%&0;!-'((0#$!<)'+'!yWYz!0#;+'%-'-!;*#(0#7*7-2,5

6)'!9$7+'-!PS%=!PS1!%#4!PS;!4'/0;(!%!/+*;'--!<)'+'!%(! ()'!1'$0##0#$! ()'!*::'+!*:!D!
0-!1'(('+! ()%#! ()%(!*:!Z5!M*<'.'+!Z!;*#(0#7*7-2,! 0&/+*.'-!)0-!*::'+5! "#!PS1! ()',!%+'!
04'#(0;%2!%#4!%:('+<%+4-!QPS;R!Z]-!*::'+!0-!1'(('+5!6)'!9$7+'-!-)*<!()'!+'-/';(0.'!>\*+'-!
Q)'+'L!'A7%2!(*!()'!;*+'-R!()'!DE8.%27'-!QvH,'+-*#8\C8.%27'-R!%#4!0#!;*&/%+0-*#!()'!
@@\C8.%27'-5

"#!()'-'!9$7+'-!0(!0-!.0-012'!()%(!()'!@@\C8.%27'!0-!%2<%,-!0#!()'!&0442'!*:!()%(!'4$'8
>\*+'!Q)'+'!'A7%2! (*!()'!;*+'R5!"#!*//*-0('! ()'!DE8.%27'sH,'+-*#8\C8.%27'!4*'-!#*(!

%5>7;(X9(f'2%(0*#-)0/!*:!-'(-!*:!-(%12'!%22*;%(0*#-=!%22*;%(0*#!+72'-=!*7(-04'!*/(0*#

,;:?(DF(?:5>7;(577D@5:<D=? !77D@5:<D=(6H7;?(^N57H;?_

165=8(@D57<:<D= \*+' C)%/2',8.%27'

"#I7'#;'!*:!%22!%$'#(-

$D57<:<D=(?:6H@:H6; >\*+' D7&%##8E+FG'8.5

*7(-04'!*/(0*# =D(DH:?<8;(DK:<D=

);?:6<@:;8(V65=8(@D57<:<D= !f'-(+0;('4!;*+'!QJo'(<*+38\*+'KR H,'+-*#8.%27'

"#I7'#;'!*:!%22!%$'#(-
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%5>7;(]9(\*&/%+0-*#!*:!()'!DE8.%27'!QvH,'+-*#8\C8.%27'R!<0()!()'!/+*/*-'4!@@\C8.%27'!
:*+!#*#81%2%#;'4!;)%+%;('+0-(0;!:7#;(0*#-

' (WO1 ' (WY1
o*#81%25!0:L
' (' (' (WO WY1 L

DE8.%27'!v!!
H,\C8.%27'

/+*/*-'4!.%27'!!
Q@@\CR

TO O ?O Q?O=!?O=!OR Q?O=!?O=!OR

TO PO ?S Q?O=!?O=!OR Q?S=!NS=!OR

TO NO ^O Q?O=!?O=!OR Q^O=!NO=!OR

TO ?O ^S Q?O=!?O=!OR Q^S=!PS=!OR

TO ^O SO Q?O=!?O=!OR QSO=!PO=!OR

TO SO SS Q?O=!?O=!OR QSS=!S=!OR

TO TO TO Q?O=!?O=!OR!*+!Q?O=!O=!?OR QTO=!O=!OR

TO _O TS Q?S=!O=!?SR QTS=!O=!SR

TO `O _O Q^O=!O=!^OR Q_O=!O=!POR

TO VO _S Q^S=!O=!^SR Q_S=!O=!PSR

TO POO `O QSO=!O=!SOR Q`O=!O=!NOR

Z<V9(G`59(\*+'=!>\*+'=!DE8.%27'sH,\C8.%27'!%#4!@@\C8.%27'!
0:!Z]-!/+*/*-%2!0-!)0$)'+!()%#!\]-

Z<V9(G`>9(\*+'=!>\*+'=!DE8.%27'sH,\C8.%27'!%#4!@@\C8.%27'!
0:!Z]-!%#4!\]-!/+*/*-%2-!%+'!'A7%2

Coalition Values

AD-value

AB

AC

BC

ABC

20

15

0

0

A

B

C

10

10

0

C

A B

Core = PCore

OOCS-value

AD-value = Myerson-CS-value

2 AD-value

A

B

C

10

0

10

10

10

0

A

B

C

Coalition Values

AB

AC

BC

ABC

20

20

0

0

C

A
B

Core = PCore

OOCS-value

AD-value = Myerson-CS-value
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0#!()'!>\*+'!*+!;*+'R!0-!1+*3'#!0&&'40%('2,!0#!4,#%&0;!-'((0#$=!%#4!##$,3N57H;(
>5?;8(5V6;;J;=:(6;J5<=?(?:5>7;(5?(7D=V(5?(<:(6;J5<=?(<=(:S;(0$D6;!*+!;*+'5
X!Z'0#$!%!\>oW=!%#4!%$+''&'#(!1%-'4!*#! ()'!##$,3N57H;(8D;?(=D:(6;IH<6;( :S;(
JH:H57(5??HJK:<D=(DF(D:S;6?O(65:<D=57<:B5

c9(!KK7<@5:<D=(DF(:S;(<=:6D8H@;8(P##$,3N57H;R((
FD6(;=:;6K6<?;(@DDK;65:<D=(<=(?HKK7B(@S5<=?
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%#!%//20;%(0*#!0#!%!-7//2,!;)%0#=!<)'+'!%#!'#('+/+0-'!Q()'!4'&%#4'+!WR!0-!2**30#$!:*+!()'!
-7//2'&'#(!*:!%!;'+(%0#!$**4!%#4!)%-!()'!;)*0;'!1'(<''#!(<*!*+!&*+'!;%#404%('-!Q()'!
%$'#(-!O!%#4!YR5!W%;)!+'2%(0*#-)0/!<0()!%!-7//20'+!0-!;*##';('4!<0()!(+%#-%;(0*#!;*-(-!
Q'5$5!%4&0#0-(+%(0*#!;*-(R5!D:('+!J=;C( <=?:<:H:<D=57(;@D=DJ<@?R(;5@S( :65=?5@:<D=( <?(
@D==;@:;8(C<:S(@D?:?!%#4!()'!:65=?5@:<D=(@D?:?(8;:;6J<=;(<=8H?:6<57(?:6H@:H6;(QY028
20%&-*#!PV`SR5!M'+'!0(!%--7&'4!()%(!()'!(+%#-%;(0*#!;*-(-!0#;+'%-'!<0()!'%;)!%440(0*#%2!
-7//20'+!0#!%!<%,!()%(!0(!0-!#*(!<*+()!(*!)%.'!&*+'!()%#!*#'5

"#! $%&'! ()'*+,! 0(! ;%#! 1'! 4'/0;('4! %-! %! #*#81%2%#;'4! +'-(+0;('4! ;*%20(0*#! $%&'!<0()!
?!%$'#(-=!<)'+'! ()'+'! 0-!#*! 20#3!1'(<''#! ()'!-7//20'+-5!6)'!4'&%#4'+!)%-! (*!-'2';(!%!
-7//20'+5!6)'!*()'+!*#'!0-!'B;274'4!%#4!+'/+'-'#(-!()'!*7(-04'!*/(0*#5!6)'!N!;%-'-!%+'!
;*&/%+'4!<)'()'+
X!()'!?C<:@S<=V(@D?:?(FD6(:S;(8;J5=8;6(56;(S<VS!Q()'!%$+''&'#(!0-!10#40#$R!*+
X!()'!?C<:@S<=V(@D?:?(FD6(:S;(8;J5=8;6(56;(?HFU@<;=:7B(7DC(Q()'!%$+''&'#(!0-!#*(!
10#40#$R5

"#!()'!'B%&/2'=! ()'!Q7#1%2%#;'4R!;)%+%;('+0-(0;!#'(<*+3!:7#;(0*#!%(! ()'!*7(-'(! 0-!QW! 0-!
4'&%#4'+=!O!0-!()'!-(+*#$'+!-7//20'+!%#4!Y!0-!()'!<'%3'+!-7//20'+RL

Z<V9(G`@9(\*+'=!>\*+'=!DE8.%27'sH,\C8.%27'!%#4!@@\C8.%27'!
%:('+!\!)%-!'B;''4'4!Z]-!/+*/*-%2

Coalition Values

AD-value

AB

AC

BC

ABC

20

40

0

0

A

B

C

0

20

20

C

A B

Core = PCore

OOCS-value

AD-value = Myerson-CS-value
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Ob P

TOb b

^Ob b

^Sb = 5

Q

,Q)$3&

Q W O
1

Q W Y

Q WO WY

0 C
2 )2

) 4
)2

2 )6

D:('+! ()'!-7//2,!;)%0#!;**/'+%(0*#!)%-!-(%+('4=! ()'!-7//20'+!Y! -('/<0-'! 0&/+*.'-!)0-!
*::'+!-*!()%(!()'!.%27'!*:! ' (bQ W Y) !0#;+'%-'-!:+*&!^O!(*!PNO5!"(!0-!()'!S8-('/!-'A7'#;'L

+ , + ,P P S S= = = = = =Z( Z 1 Q Z( Z 1 Q" 5

[0$7+'!PT!-)*<-!()'!/+*;'--!:*+!()'!N!;%-'-!*:!J)0$)!-<0(;)0#$!;*-(-K!%#4!J2*<!-<0(;)8
0#$!;*-(-K5

.<VS(?C<:@S<=V(@D?:?(^5V6;;J;=:(><=8<=V_L
6)'!4'&%#4'+!W!1';*&'-!7#-%(0-9'4!<0()!()'!%$+''&'#(!<0()!O!47'!(*!()'!0&/+*.'4!
*::'+-! *:! %$'#(!Y! Q(0&'80#;*#-0-('#;,R5!o'.'+()'2'--! )'! ;%##*(! 1+'%3! ()'! %$+''&'#(!
%4.%#(%$'*7-2,5!D-!Y!2'%.'-!()'!1%+$%0#0#$!(%12'!0&&'40%('2,=!W!%#4!O!-)%+'!()'!/+*9(!
'A7%22,!47'!(*!H,'+-*#]-!%B0*&!*:!1%2%#;'4!;*#(+017(0*#-5!6)7-=!()'!!HJ5==3/6LM;3
N57H;!*+!()'!2B;6?D=3N57H;(FD6(@D57<:<D=(?:6H@:H6;?!0-!4'/2*,'45

,HFU@<;=:7B(7DC(?C<:@S<=V(@D?:?(^5V6;;J;=:(=D:(><=8<=V_E
W%;)!%$+''&'#(! ()%(! 0-!#*(! ()'!>\*+'! Q)'+'!'A7%2! (*! ()'!;*+'R=!;%#!1'!12*;3'4!1,!%#!
%2('+#%(0.'!-71$+*7/5!6)'!'B;274'4!%$'#(!Y!+'&%0#-!%(!()'!1%+$%0#0#$!(%12'!%-!()'!J*7(8
-04'!*/(0*#K5!60&'80#;*#-0-('#;,! -('%402,!'#4%#$'+-! ()'!%$+''&'#(5!M*<'.'+!J-&%22!

Z<V9(Ga9!C(%1020(,!0#!4,#%&0;!-7//2,!;)%0#!;**/'+%(0*#=!;*&/%+0-*#!
*:!)0$)!%#4!2*<!-<0(;)0#$!;*-(-

Change of ( ; )v A  C

AB AC1 AC2

60 90 120

AC3 AC4 AC5

60 0 30

Switching costs
AD/MyCS-values

high:

A B C

t1–t2

t2–t5 30

30 30

300

0

Switching costs
OOCS-values

low:

t1

A B C

t2

t3

t4

t5

30

45

60

75

90

30

15

0

0

0

0

0

0

30

15

C

A

B

OOCS-value t = 5
OOCS-value t = 4
OOCS-value t = 3
OOCS-value t = 2
OOCS-value t = 1

AD-value =
Myerson-CS-value
t = 1 ..., 2

AD-value =
Myerson-CS-value
t = 2 ..., 5

60

40–120

Series of Pcores
(here = cores) = over time
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%!-/';0%2!;%-'!<)'+'!()'!102%('+%2!20#3-!%+'!#*(!+'-(+0;('4R!0#.'-(0$%('!()'!-(%1020(,!*:!
10#40#$!%$+''&'#(-5!M*<'.'+!()'!+'-72(-!*:!%#!7#4'+2,0#$!-(+%('$0;!$%&'!%+'!0&/20;0(!
0#!()'!.%27'-!*:!()'!;)%+%;('+0-(0;!:7#;(0*#-5!6)7-=!()'!+'2%(0*#-!1'(<''#!()'!9'24-!*:!
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*:!>%+'(*8':9;0'#;,!%#4!()'!J4*&0#%#(!'A70201+07&K!Q4*'-!#*(!+'A70+'!()'!%--7&/(0*#!
*:!+%(0*#%20(,!*:!*()'+!%$'#(-R5!6)'!0#.'-(0$%(0*#!-)*<-!()%(!Q1',*#4!()'!-(%('&'#(!*:!
Z'+#)'0&s>'2'$R!()'!\>oW!0-!A7%209'4!%-!%!-(%#4%+4!;+0('+0*#!:*+!-(%1020(,!0#!4,#%&0;!
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