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Saw that if all players use no regret learning
algorithms time averaged distribution converses to a Ccf

Need to give a NR algorithm



Easyur regretalgorith imultiplicative weights
Randomized Weighted Majority Hedge

Assumption

Experts setting after t find out cha ta not inst

action we chose

Know T at beginning

Adversary is oblivious

All can be removed See book

Initialize w a l Gaea

for t 1,4 T

use distribution pt É a i.e

choose each action a with probability Éh

interpret weights as probabilities

Given atta fact update weights

wth a wth 1 y't fat A



Q How should we set e

I shall i almost uniform more exploration

E big focus on actions that have done well in past

more exploitation

Analysis

Since adversary oblivion before we start there is already

some best action in hindsight
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Expected cost of algorithm at time t

vt EE teal

want to bond É ut in terms of opt

Think about how It changes from t to ttl
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In of both sides

Opt Incl s E Inn t É lull cut

Claim x I s lull x E x for Osx et

TI Taylor expansion

Opt l e e E In a fit cut

II cut Opt late than

II ut I Opt Ite t t l n

I OPT t T t t t h CORT ET

finally set fi assumes we know T

expected regret I Éut I opt

E F opt Ttt Inn opt

I att In a

Flan that 2nF
no regret



So no regret algorithm exist and if players use them

then we converge to a Ccf

Q what about correlated equilibria

Rest of today and tomorrow stronger action

of no regret no swap regret gives stranger equilibria
correlated equilibria

Def A distribution o over S is a correlated equilibrium

if E Cics si EE Cites sills
s o so

Kitch Usi lies

Interpretation trusted third party draws s o tells s

to player i

Then player i does not want to switch to s

Rewrite in terms of switching rather than conditioning



Thy o is a correlated equilibrium if and only if

Cics E cils i skill titch
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switching function
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Let it Ck a b Eli Want to show
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x otherwise
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So from now on will use switching definition

Def o is a correlated equilibrium it for all

it k and for all 8 S Si

g
Cill ECC si sisD

so


