











































































































RATIONALITY
AGAMEis aprocessconsistingice

a setofplayers
aninitialsituation
rulesthatplayersmustfollow
allpossiblefinalsituationsthepreferencesofall players

Notethat players are selfish onlycareaboutownpreferences
andrational seeeater

PREFERENCERELATION
Let Xbe a set Apreferencerelation on X is abinaryrelation E s tforally Z E X

I REFLEXIVE
X Z y or y ZX orboth COMPLETE ordine
X Zy and y Zz X Z Z TRANSITIVE

UTILITY FUNCTION
Let 2 be a preferencerelation over X Autilityfunctionrepresenting 2 is a
function u X AR s t

UK v y e x zy

RATIONALITY ASSUMPTIONS
ASSUMPTION 1
Theplayersareabletoprovideapreferencerelationovertheoutcomesofthegame
ASSUMPTION 2 At
The agentsof thegame players are able to provide a utilityfunction
representing their preferencesrelations whenever mercenary
ASSUMPTION 3
Theplayersuseconsistentlytheprobabilitylaws inparticularwhencompletingtheexpectedUtility
ASSUMPTION4 raidanalyze
Theplayersareableto understandthe consequencesofall theiractions theconsequencesofthis information onanyother player theconsequencesofthe consequencesandso on
ASSUMPTION 5
Theplayers are abletousedecisiontheorywheneverpossible thatis given a setof alternativeX and a utilityfunctionu on X eachplayer seeks an E E X s t

U e z UK Tx c X














































































































EXTENSIVE FORM
themoves are in sequence
every possiblesituation is knownto theplayers at any time they know thewhole pasthistory and the possibledevelopments
Note that this game is a gamewithperfectinformationUtility is needed only when probability is involved
FINITEDIRECTEDGRAPH
A pair VE whereV is a finite set vertices

E C VeV is a setoforderedpairsofvertices directededges
Apathfrom a vertexVa to avertex yet is a finite sequenceofvertices edgesVI et Vic ek Viet s t e i t ej if i j
Thelength of agame is thelengthofthelongestpathin thegame
Anorientedgraph is a finitedirectedgraphhaving no bidirectededges
A tree is a triple VE xD where V E is an orientedgraph andXo is avertex in s1 thereis a uniquepath fromKo to Xi f xi e V
A child of a vertex is any vertex x s t KH E E
A vertexiscalled aleafif it has no childrenAvertexxfollowsvertex if there is a pathfromVto x
GAMEIN EXTENSIVEFORM

e A finite set N he n of players
2 A game tree V E Xo3 A partitionbPe Pne of the verticeswhich are not leavesPi nPj 0 PsU UPu i V
4 A probability distribution for each vertex in Preti defined onthe
edges from the vertex to its children

5 An n dimensional vector attached to each leaf utilities

OBS
Note that the set Pi fore i e n is the set of the nodeswhereplayer i must choose a childof u representing a possible move
for them Peft Pz

fl fl B
Put is theset ofthe modes wherea chancemove ispresent Puti canbe
empty
When Put isempty no chance the players need to have only
preferences on the leaves a utilityfunction is not required




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































SOCIALCOST AND EFFICIENCY
NE is not necessarilyParetoefficient
need toquantifyhow bad a NE is
Thequalityofastrategyprofile9 x xn is measuredthrough a social cost function
1 x where C X aRt Thesmaller CG thebetter theoutcome EX

Thebenchmarkistheminimal value that a benevolent socialplannercouldachieve Opt mfieryCG
For x cX thequotient 8 measureshowfar is frombeingoptimal If theirsociallossIf eoptimal

PriceOFANARCHY PriceOFSTABkits
BA Eneafe cat Pos thereincutopt opt

Choosingtheworst ThebestNE wecangetNEamongthe if we wantstability
possible









































































