
 
Rock Paper Scissors 12 4 202

Strategie or normal farm game
any game in which players do not
Know their opponents choices when

taking their action

i Edoardo Emanuela N 2

Ai R P S ti

Vedo Aedo X tema IR

RIP S x R P S

I
RR RP RS PR PP PS SR SP SS

Idarne
take Edoardo
Meda R R 01 draw 7 1

Med R P 10 lose 3

Medo R S 13 win o

Med P R 3 0



Medo P P 1

Medio P S o

Medo S R 0

Med S P 3

Edo S S 1

This is an uxample of a game of
pure competition zero sun game

1 1 0,0

A strategie game

G N A1 A2 An Us NN

with
ui Aix Art AN IR

G N.CA lui



Bi matrix of Rock Paper Scissors

especially with N 2

RI R P S

mie
Ij jacto.am

PEP R P I
R 1,1 0,3 3,0

P 3,0 1,1 0,3
5 0,3 3,0 1,1

Rewrite the bimatrix for the
case of 71 0 13



A strategie game G in which Nis

finite and Ai is a finite set far
every player i is a Finite game

Example Tic Tac Toe

Figata in

which players move sequentially
and after each move every
player perfectly observes all

past moves of the play

Players uses

Player 2 uses O

who is the

player who

plays first
Assume this is Player 1



it's

this is a game tree with nodes

branches it gives a way to

represent extensive farm game



Focus on Strategic game

G N Aiti lui

Con we predict the result of
this game How players will

play
PRISONER'S DILEMMA trade

Ne 2

Each players owns a fruit orange
and apple they like fruits
PI owns apple
P2 owns orange
P1 s preferences are such that
consuming At 0

7 consuming o

E Consuming A 7 consuming no fruit
Symmetric 7 far A2
Each player con choose between
Trade Keep As Aa



Far

PIUK T us T T ma K K MGK
3 7 2 1 0

Ma T K Ma It ma K K ma A

Pef K T

K 1,11 33,0

T 0,33 22,2

Far PI fer every action that
Pa may choose the payoff from
Keep is greater than the

payoff from Trade

Ma K A2 Us t 92 fare KM

PI chooses keep



the same is true for P2

Indeed

Ma as K Ma as T fa e Kt

ma k k ma Kit
Ma T K Ma CTT

Hence P2 would also strictly
prefer keep to trade

irrespectively of P1 s choice

Pa chooses keep



13 4 2022

Recall the prisoner's dilemma

example

For each player 1 ar 2 the
action K strictly dominates
the action T That is t is a

strictly dominated action

player in the prisoner's dilemma
III no rational player
plays strictly dominated action

Definition
take a strategie game G a

player i and tuo actions

ai bi E Ai then we say that

ai strictly dominates bi if



Mi fai 9 i Mi bi a i fai
Al bi is a strictly dominated
action far player i in the game 4
if there exists an action in Ai
that strictly dominates it

Example

I
L C R

12

A YD

A 444

DQ391
SC

strictly dominates R R is

a strictly dominated action Pa
would not choose it



Since R will never be chosen by Pa
we find that in the reduced game
in which AI ALER D is strictly
dominated by U far P1 PA

would not Choose D

In the newly reduced game with
action sets Al and AI AND
L is also strictly dominated by
C

La Prediction is that P2 chooses
C and player 1 chooses U

La yielding payoffs 1,2

this is the iterated elimination

of strictly dominated actions

we need to assume common

knowledge of rationality
for all players



WEAKLY DOMINATED ACTIONS

IF L C R

Pa isU 1,0 1,2 0,2 Indifferent
between
C R ifD 0,3 0,1 2,0 Pl plays U

R is not strictly dominated now

Definition
Consider a strategie game G player
i and a pair of actions ai bi EA
we say that ai weakly dominates b

if mi fai a i 7mi bi 9 i Vaie A
and

Mi fai a i ni bi a i far at
least one

a it A i

Same as before to claim that bi is a

Weakly dominated action far player i



Can we use iterated elimination

of Weakly dominated actions

as a safe solution method No

there con be problems

te
112 Ya Ya

Xp 3,2 2,2

41 3,1 0,0

21 90 2,1

Far PI observe that Xs weakly
dominates 41

By contradiction Let's eliminate

41 by claiming rationality
not playing weakly dominated

actions



the reduced game is

e a Ya for P2 4 is Weakly

4 34 2,2 dominated byya
Prediction

21 0,0 2,1 Pa chooses ya
PI is indifferent
between za and X

x y 21 42
Let's now observe that Xs weakly
dominates 21 in original G
the reduced game would be

PI Ya Ya for P2 Ya is

weakly dominatedX 3,2 2,2
by Xa

91 3,1
Of

Prediction

Pa chooses fa
4,4 91,4 Pp is indifferent

between XI 91



the order of elimination of
weakly dominated actions

may affect the final outcomes
Predictions made relying on this

methodology would not be reliable

Hence we cannot conclude that

players rationality
not playing weakly dominated

actions
which methodology to use to solite
strategie games if strict domination
does not appear as in case below

Pif L C R

T 0,4 4,0 5 3

M 4,0 0,4 5,3
B 3,5 3,5 6,6


