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Today 's Topics

l
.

What is a Game

I
. Reasoning about Behavior

in e Game

3 .

Best Responses and

Dominant Strategies

a
.

Nash Equilibrium

Chapter 6

6. I - 6.4
"

Comes
"



Games
we studded

"

connectedness "

;Complexsystems characterized
"

intrinsic interpendeua "

as focus behaviors of individual

Game theory : decision makers to

interact with each other
.

Satisfaction doesnt dependonly on

iTuneschoices
;

Exempt
two students

,
they parent

to an eeeuc

assumption : they cannot study
AND prepare the presentations
these toe students cannot
communicate to each other

.

Exam : if you study →

Iif you don't study
→ go

✓



Presentation : . if you or your
partner prepare the

pres .
: 92 for both

- if neither of you
prepare

it =

§
.

if
both I them

with prepare the

present . :&T¥4msI
player
Be

L -

payoff matrix → it describes
the set up



Basic Ingredients
I

. Players
2 . Strategy : set of options for

each player
3. payoff : the outcome for

each selected

strategy.

⇒ payoff matrix

we went to reason about
how two players will
behave in e given gone



Reasoning about Behavior in

a Game

we need
a

treatable problem.

a
. everything It het e player

cores of is in the payoff
matrix

.

b
. Everything about the

structure of the genu
is known

*
. players are rational

.



Exam or PresentationGame

#
O To

- 0

IETyour point of year : red

your opponent point of New : blue

strictly dominant strategy :

CE, E )
counterintuitive : Cp

,
P ) would

be better for
them .

But
if you

decide To

prepare P
, your partnerwould be tempted anyhow

by her dominant

strategy C shel he would

get 92 )



Prisoner 's Dilemma ( 1959 )
o Police end Two suppress
- no evidence
. suffect are asked to

confer .

- -

I
I

- ⑨ 08 ←

strictly dominant strategy :&c)



Athletes "

Drugs
" problem

in the short term : better
performance

in the bag tkrm : you can be

caught or you
car suffer of health
issues

.

I

→
¥8

a

use drugs
'

is strictly dominant

strategy offer hath

of then
.



Wrapping up the prisoner 's dilemma

it arises only ⑧ her payoffs
are disagreed i - a certain

way .

simple charges ⇒ more

benign outcomes
.

on easier exam : you
will get 86 if
you don't study .

QQ

Op
:

is
now the strrdty

dominant strategy



Best Responses and Dominant

Strategies
More for mebzotom

Players : 1.2

Strategies : S
,
T

Ps CST ) : payoff of plaguing
str . S

. for player I
end T for player I .

S : Best Response for Players

its
'

:
pscs.TT#PsCs'it )

weTen have none

then one B
.
R

.

S .

.

Strict Best Response

tf S
'

: Pacs ,
t ) > Pacs

'

,T)

( symmetrical far player 2

definitions )



Dominant Strategy : a strategy
thet is best To every
strategy j player ?

.

IS '

,
IT

'

: Ps CST ) >Pr '

it )
Strict Dominant strategy :

e strategy Thet is e

strict best response To

every stretey of player 2
FS

'

,

IT '

: Ps it ) > Pics ;D



What if only one player has

e strictly dominant strategy ?

two firms planning To produce
and market a new

product
Two segments of the market :

. people who would buyonly e low - prided
Version of the product

⇐
)

. people who crowd buy
a upscale version (

Lot
)

one Firm : more powerful : Firms

reachesfreeof the soles
.

Firm 2 ; till get at .

of the soles
.

→ p
TOO It

-

0
-

Low Prices : strictly dominant strategy
for Firms



Firm I hes
a S .

d. s
.

:

"

low
- prided

"

Players must move simultaneously

Firms can decide its

strategy no regards
of Firm ?

'

s move

"

Secrecy
"

full knowledge # payoff
matrix

Firm 2 is subordinate to

Firm I :

its Best strategy is

To Hey away from
Firm s market

segment



Nash Equilibrium
What if none hes a

Christly ) dominant strategy ?

as we need other wayto predict whet is likely
to hempen

Example : e three - clients

few .

-

Two
players C two Firms )

- three large clients : A
,
B

,
C

- three stotegies : A
,
B

,

C
.

If they approved the scene

client ⇒ Jot . of the general
business .

Firm I too smell : if it ogpreedrj
a client on its own :

payoff = o
.

A is berger then B and C :

it vents to do business with
both of then Cor nothing )



m
.

. . a
"

do( O

A Norths f
B end c worth 2

.

dominant strategies i home

I Ai A ) → tueshqyvilibrium
no playershaste incentive

[ to change their strategy)
the system got en

equilibrium state
,
with no

force pushing it

toward
a different configuration

-

( Sit ) is a Nosh Equilibrium if
s is a bestresponse To T

T is e best response To S



Take home messages
i

. Game theory gives us a

"

simplified
"

framework to understand

how individual strategies can create

an intrinsic interdependence in the

behaviors of participants To
a complex systems

2
.

Basic Terms : players, strategies ,

payoffs
3

.
we may have (Strictly ) best responses
to other players moves end

I
strictly

) dominant strategies

a
.

When me players have

( strictly ) dominant strategies
we can still look for

Nash Equilibria : a set of
strategies 5. t . no player
has incentive To deviate from .


