
 

sub Gaussian R.US

A meanzero RV Z is d sub Gaussian if E expX2 Eexp O'a HER

Chernoff bound w sub Gaussian RU.s

If Xi Xa are IID RV w Elk M and X M is 82sub Gaussian then

IPC Xi p e e exp it S

If XE 0,13 then take a 0,6 1 X Ely is t sus Gaussian
Hoeffding's Lemma

If XE La b the X Efx is bid sub Gaussian
Union Bound or sub additivity of probability

Let A An be events in a welldefined probability space
A Bther IPC A 3 E ÉPCA 00

Given n treatments

for til 2 T

Patient t arrives w illness

prescribes treatment It Eln l in
Agent

Observe XI t patient t recovers given It

Let Xi patient t recovers given i

Assume for each ie n Xi É are IID w E Xi O

Questions
perhaps Xia e

How long does it take to identify the best treatment 9177 Oi
with probability at least I 8

If Rt MEEEEEXie Xia how can we minimize Rt



Expected Regret

Rt YES III Xie Xi É Ii ELT
where Ai YE O Oi T É It i

Warm up n tonsi.de strategy that plays

action ieln round robin until Ti 3 then

plays 91 4 Gi for the remainder T ns times

T empirical mean of first 3 plays

ieCn

Define di 10 Oilers at

hemal PLAYED I IPC E 3 21 8

Prod Gi III Xis Xi e40,13 ae iid IELXi.it
Xi Oi is Isas Cess

with 02 1 4

PCE PAO Oil FIX
E 2expt E.lt
Zexp log 2n 8



IPC Id 3 eÉ IP d 12 4 8

Because IP f Ei I J assume I di occurs

5558 ageist an

8 O Test Cd

O

Out

28 FÉ Ez

Oss

E

With probability at least I J strategy

identifies 937Y Oi
O 2022 20h n 2 O Oz

Rt É Ai ELT A ELI since m2 and A O

A ELT I End 1 EOE 3

Az Telld nd AVELINE VE

E Az 3ELILENED A IT 3 ELISE VE 3



I Ieee
S

E A J t Azt 8

It 8A a log 2n 8 A TS

Idea choose 8 117 AEI

E 8A log ant
I

Ve wanted Rt oct we have it 105ft so

Note If treatments were nearly identical so that A 10

then our regret bound says R I 1010

But this is nonsense ble it shouldn't matter what

is prescribed they act nearly the same

We know RT A ELT E AT

Rtt min 2 88102 glut Azt

É J



I

maximize over Az

Rt 2 41 min 81 d log 2nd AT

A Fi
2 Attend

Note R IT
instance indep regret
bound

Multi armed Bandit problem

Imagine Casino

farm
that you pull to play I armed bandit

B DI post
I 2 n

Each machine i pays out random amount w mean Oi



Elimination style algorithm

am

Assume observation Xi at time is sub Gaussian

and iid and lE Xia E oil

Assume WLOG 0,2022 On Ai O Oi

hemmed With probability at least I 8

arm IEXe and Fayed I See KLEIN

Proof For all LEIN and ie n define

die 18 Oi see

Note that Eez FEET Thus

IPCY.Yexed.ie E1P II die
EEII.PCE.ie

III cette f
lixen



i


