CS5 416
Artificial Intelligence

Lecture 23

Making Complex Decisions
Chapter 17

Final Exam

* Reminder
— Final Exam is Tuesday, May 6" at 7 p.m.

— Let me know if you have a legidimate conflict

Zero-sum games

=Payoffs in each cell sum to zero

=Morra
— Twa players (Odd and Ewan)
— Acton
= Each player simulanscoshy displeys one or baa fingers
— Ewaluation

* Twimisl nomber of fingers
= Hl=s odd Rvwn grar | collmm go o O
= [ = gepn, O given | collers oo io mwen

Optimal strategy

* yvon Neumann (1525) developed optimal mixed
strategy for two-player, zero-sum games
— Because what one player wins, the other loses
= Jusl keep track of one players payoff in each call (Even)
= 3esum= this F]IE.}'EF Wwishas to maximizs
— Maximin technique
= make game 3 wm-laking game and analyze

Maximin

* Change the rulez of Morra for analyzis

— Force Even to revesl strategy first
= apply minkmax akgorihm

« G@d hae an .Ell:ll.l':ln1E|.gE and thus the oulcame of the game IE
Even's worst case and Even might do t2tter In real game
— The utity of this game= b Even b5 == 523

i () one £2: two
(Erone|E=2,0=-2E=-3,0=2
|E:two| E==3,0=3|E=4,0 = -4

Maximin

* Change the rules of Morra for analysis

— Force Odd to reveal strategy first
= Apply minimax algoritthm
— Cucid) vacaid Aksers sebect Gne Bo milnimikze Ocd's, loes:
= Evien woukd alweys select one io madmize Even's galn
= This game favors Even
— The= bty of this game i3 Even K <= +52
[F awie A e

Eme|E=10=-2 |5 10=13
= o | E 0 =8|E=d4d(0 1
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Combining two games

* Even's combined ufility
— EvenFirst_Ulility == Even's_Hility <=
OddFirst_iility
« -3 == Eyens_ Uiy <= 2

Considering mixed strategies

- Mizxad strategy
» sepsctone @nger with prob: p
v et b fingers with progc 1 - p
- fane pIE.]I'EF rayazls ElrEIlEgj' first, gecond piayer il EIIHH'!.'E
usa a gure EIEI:Eg'!.'
v sypecied ity of 8 mbesd sirebegy
- WepTw  Likphu
v aypeced oty of 8 pure sirategy
= U T ey Mol
v U3 s sfamys grester them L

Modeling as a game tree

* Because the second player will always use a

fixed strategy...

& o

- owr| B
l it I||J'\.'. .|..

X [d

— Sl pratanding Even gose Nret _% :l

- Nl - A=yl - g

What is outcome of this game?

*Player Odd has a choice ol

— Always pick the opbion that minimiees udity @D Even Lo e i = i e
— Repe=sent tao chcloes 85 funcians of p
— O pick= Ene thas B lowest
{dark part o fgune) i
— Ewen maximizes vilEy by i - i
choosing p o k= whers lines H
Cross _ Fiiad
" Sp-3md-Tp . (L H 1
B=THI - By, =-1111 |

Pretend Odd must go first

*Even’s outcome decided by
pure strategy (dependent on q)

— Even will always pick maximumn of
two choices
— Odd will minimize the maximum o . &
bwio choices
= Cod chaoses Intersection podnt
- 5g-3=4-7Q
Q=712 == E g, = -1712

i owr i - gk s

Final results
* Both players use same mixed strategy
" Do ™ 712
* P ™ 512

= Quteame of the game Is -1/12 i Even
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(eneralization

=Two players with n action choices

— mixed stratagy k= naf a5 sbmple 36 p, 1-p
I (L P PR P i Bl O T |

— =aiving far optimal p vector requiras finding optimal point in {n-

1)-dimensianal epace
* Ines b=comE Byperplunes
= goime hypesrplanes Wil b= cleany worse for all p
* find Intersecton among remaining hypempianss
= Inear programming oan sofve fBls problem

Repeated games

-Imagine same game played muliple times
— payofts accumulaie for each player
— aptimal stratagy ks a funcsan of game history
v prosiseisct opterel scion for =sch poszisde Qe hishory
- Strategles
v merpetsel punishmens

= crons = crcs and |1 ek o3 both dosan Foreecar

v Gt for b=t

— ronn e cres and |1 oroen yoo e pobeeguani move

The design of games

=Lat’s invert the strategy selection process to design
fairleffective games
— Tragady of the commons
" Individual tarmers bring thelr IWeSiock i the toan commans bo graze
= pormeTiong B desirogsd and el erperienoe negatdve oty

= all behaved redonaly — refraining woukd not heve sy ed Be commons 85
gomeenne else would eatk H
- Exmmelisn sre §eEy S Eece B cwiuE on chengen n gobal udily
=  Fowmsr uiidss pay For the WHiky ey ceprem neighboring commaonidims |yl
mrzitar hote proe in Roon for this = Coeam

Auctions
— English Auction
" auutl:lnaerlnr.remmtally rale=e old F]H:E untll ona olddar
ramains

=  bidder geds the B=m et the bighe=st price of another bidder plus e
Increment (perfaps the Rghest bodes would have spEnt moreT)

—  sirmi=gy k& simple... k=ep bidding ol price s Bigher than utlEy

= sirmi=gy of other bidders is rel=vant

Auctions

— Sealed bid aucton

= placa your bid In an eny2iop2 and highest téd ks Eslected
— gy your highest bid b v
— say you beEleve the highest competng 34 15 D
— bold misi {w, B+ =i

— ol win highestvadue on Qoo may mob win the gicod and
players must contemplele other plager's waues

Auctions

— Vickery Auction
« WNner pays the price of e next highest big
» Dominand siralegy Is to bid what Hem s warth 10 you
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