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- Reward to Switch+ Hash
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-
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generalization
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need ↑
to make examples feasible to

work with



Last time :

I player ,
n strategy game :

given a
.....an IR

mixed strategy : JCIRY,
stochastic

,

(p = B")

Reund(p) = p . a ,
+ praz . --Pran

Highest possible roward !

a, 3923 -- an
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0

,
- .. 8)

,
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Say---a, I , anl , az0

Reward (Prspaspy
= 2p , + 1 -p + 0- pz

Define !

RewardToSwitch ()
= (RewToSwtcp , RTS

2
. RTS3)

Hush ! Hash

PewToSw,
. :- ai

max (0 , Reward(i)- Rewrit



Example:

Pr , Pa , Pa =

Reward (P - PacPa)
= Round ( , 5 . 3) :

Reward (ii) : 2 . 5 + 1 :5 +3
0-a< (a) a = 2

RevndToSw : (2-3
, 1 ,

0)



for my p
O RewToSu(p)-IR3
non-neg camp

② Vic [n]

a
= Rawnd (i) = Reward (f)
-
RewToSw
, :

= 0

③ Vie(n]

ai + Rewid() > Reward (p)
RewToSw >0

.

to T

⑦ RewToSw is continuous



Idea ! Start at any to igh

= Stach(00 + RewtoSu(p)
82 ... p -
!

want to converge-

Remark :

*

ReutoSwitch - O

-a ,
=> Reward() is a

an



GiGraz : 10
, Guil , ago

Reward(p) > max(a
.
-san)

E)

when Piso , ai
= max ajE

J , .,
H

Remak 2:

E RewtaSwith() # O ther

Remnd (Stach (RewToSw(p))(
> Reward(p))



For > 2025 !

Is Hash's RewirSe convex ?

Assuming t continues

b

⑮ Sch (FMxRewioSw(pm)

(blmicp
↑ P

(h)+ Reris(p))



meo his a limitMake -
maybe no

--

Brouwer fixed point thm:

f(q) = Stach( + RewtoSwip)
f : gr = G Stochastic restors in 172]
-> An

And so flott for somet.
Hence
...



For some pe"",
-

P = f(p)
- Stach ( + RewiSw(p))

So i um

: Stech (p + R

hoz , example( 1 .7
,

.3) = Stach (1 :
7

. :
3) +E

↑

non-neg coup
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RewrdtaSwitch : C

Say a,zay-- Pan

Say a
,
sa ...Gr > Gryf - - -

-

max



The ! Ckm : CO in
-

Round ToSwitch : C(py-y, Pr , Press--son)
w
theseif have to

is]G be zere

Then
, say that j is the maximum

value where pj > o

9,az ... Gr > GrGra-a
↑

T -1.--- Pj Pj

but Pix . - , Pr
= O



So.- wherever

-- Stach ( + RewtSu(p)
u

0 = op

②c = 0

=> ReutoSu(p) = (0
,0 ---, 0)

=>

Rewe(p)smax i t

=> at
your topkyer" Hash equilibrium



Cli ! Same idea

=> any koplyor game
there is some mixed strategy
of each of the k-players

where each player is

at an equilibrium-
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