Uvod k mnohorukym
banditom

Matej Konc¢al a Andrej Zatko

Veduci: Ing. Peter Gaspar



Problém mnohorukého banditu

vyber z N dostupnych moznosti (automatov, pivovaroy, ...)

"

maximalizovanie vyhry (spokojnosti)

exploration vs exploitation
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Ako vyhrat ¢o najviac?
10 x potiahnutie kazdej ruky Exploit or Explore?




Ucenie s odmenou a trestom

Action

Agent

Environment

Observation,
Reward

Bandit| |[Bandit| |Bandit| |Bandit
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current current current current
success success success success
rate rate rate rate
Next

choice?
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Upper confidence hound

¢im viac sme si neisti efektivitou ruky, tym je potrebnejsie preskimat ju

ﬁ Arm 1 Arm 2 Arm 3 Arm 4




Zohl'adnenie stavu (kontextu)

LinUCBJ1], Thompson Sampling, ...
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Contextual Bandit
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Pouzitie v praxi

odporucanie

smerovanie v sieti
medicina

alternativa k A/B testingu

Source B i X e Destination




A/B testovanie
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'/ '/

Project name  Home  About  Contact  Oropdown - Defoult  Statictop  Foxed top Project name  Home  Aboul  Contest  Dropdown Default

Welcome to our website Welcome to our website

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed
do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat.

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed
do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat.

Learn more  Learn more

Click rate: 52 % 72 %



Variations Spreading

1007%

A/B testovanie

Variation A

Variation B

Time of Testing

1007%

Mnohoruky bandit

Variation A

Variation B

Time of Testing
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Banditi v odporucani
Zohladnuju
frekventované pridavanie a odoberanie poloziek

prichod novy pouzivatelia
e zmeny preferencii pouzivatelov v Case

Bandit

Polozka 1 Polozka 2 Polozka 3 Polozka 4

50% 70% 35% 45%




Kolaborativni banditi COLLABORATIVE FILTERING

Read by both users

e jeden bandit pre vSetkych pouzivatelov r rﬁ
e bandit pre kazdého pouzivatela

e bandit pre zhluky pouZzivatelov / \
Similar users O
>

ad
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Pridelovanie odmeny - pouzivatelia [2]
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Read by her,
recommended to him!



Jeden bandit pre vSetkych pouzivatelov

+ vela dat

- preferencie vSetkych pouzivatelov vSak nie su rovnaké

Bandit

Polozka 1 Polozka 2 Polozka 3 Polozka 4

50% 70% 35% 45%




Bandit pre kazdého pouzivatela

+ personalizované

. . P T . Bandit - pouzivatel' 1
- preferencie nie su az tak individualne

- malo dat

PoloZka 1 Polozka 2 Polozka 3 PoloZka 4

50% 70% 35% 45%

Bandit - pouzivatel 2

PoloZka 1 Polozka 2 Polozka 3 Polozka 4

40% 35% 20% 75%




Bandit pre zhluk pouzivatelov

e dostatocné mnozstvo dat
e dostatoCne personalizované
e pouzivatelia zdielaju preferencie

Pouzivatelia

Bandit - zhluk 1 Bandit - zhluk 2

PoloZka 1 PoloZka 2 PoloZka 1 PoloZka 2
70% 35% 40% 50%




Kolabhorativni banditi

Pridelovanie odmeny - polozky [3]

e jedna polozka

e podla podobnosti poloziek
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User graphs Item graph
(b) Round ¢

v i la 41
User graphs Item graph
{c) Round t+1

Crunchy Croissants
Buttery, flaky pastry named
for its crescent shape.

Grilled Eggplant
Tender with a rich, complex
flavor when cooked.

Tangerine Salad
Peak tangerine season lasts
from autumn to spring.

Pomegranate Juice
A superfood for good skin,
hair, and health

Chili Salsa
Heat up any taco night with
minimal preparation

Flour from scratch
Grind grains, nuts, or beans
in your coffeegrinder.
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Pridel'ovanie odmeny - kombinicia [4]

PouZivatelia

Bandit - zhluk 1 Bandit - zhluk 2

PoloZka 1 PoloZka 2 Polozka 1 Polozka 2

70% 35% 40% 50%




Studeny Start pouzivatel'a [5]

studeny
pouzivatel?

Bandit

Personalizovany
pristup
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Odporucanie Odporucanie Odporucanie Persona!lvz SR
odporucanie




Mnohoruki banditi

vyber z N dostupnych moznosti (automatov, pivovaroy, ...)

"

maximalizovanie vyhry (spokojnosti)




Diskusia

Zavislé od domény [2]
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a. Delicious

b. LastFM
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