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Dans cette présentation

• Introduction
– Panorama du Machine Learning

– Processus de Décision Markovien

– De l’Apprentissage par Renforcement à la Ruine du Joueur

• Problèmes de Survie (budget safety)

– Perotto, F.S. et al. (2019). Open Problem: Risk of Ruin in Multiarmed Bandits. COLT 2019.

– Perotto, F.S. et al. (2021). Gambler Bandits and the Regret of Being Ruined. AAMAS 2021.

– Perotto, F.S. et al. (2021). Deciding when to quit the gambler's ruin game with unknown probabilities. 

IJAR. 137. 

– Perotto, F.S. et al. (2021) A3R (Apprentissage par Renforcement et Risque de Ruine). Projet RG.
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Apprentissage Automatique
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Reinforcement Learning
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L’agent doit apprendre en temps réel et sur 

place les séquences d’actions qui maximisent 

l’espérance des récompenses futures.

Applications possibles : contrôle d’un aéronef, 

drone, satellite, robot, ou agent virtuel. 
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Markovian Decision Process (MDP)

Solution : a deterministic policy of actions

which maximizes the expected future rewards
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Processus de Décision Markovien
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 Reinforcement Learning : MDP is underlying – trial and error

 Dynamic Programming : MDP is given – exact solution
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Standard Stochastic MAB
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Standard MAB Optimization

:

t t

Cumulated Rewards Cumulated Regret
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Survival MAB

:

:

10Apprentissage et Planification sous Risque de Ruine



Intuition : Cumulated Rewards

What is the best strategy?

time
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Intuition : Budget + Risk of Ruin

And now ?

0

b0
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Perotto et al. (2021). AAMAS :
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Perotto et al. (2021). AAMAS :
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Heuristic : Safety Threshold

Budget is too low, try to save yourself!

- if you know a positve arm, pull it.

- Chose your prefered classic MAB algorithm

- Tune the parameter  (safety threshold)
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Positive Gambler UCB

UCB:

PG-UCB:

estimated

mean

confidence

margin+
log increased

with time

log increased

with the budget

probability 

of having a

positive mean  
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Results : Survival Rate

10 arms, r = {+1, -1}, p = { .0 , …. , .6 },  b0 = 20
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Results : Regret

10 arms, r = {+1, -1}, p = { .0 , …. , .6 },  b0 = 20
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Classic Gambler’s Ruin (letter from P. de Fermat to B. Pascal)

• The gambler starts with budget b0

• At each round she/he can

– get 1 with probability p

– or loss 1 with probability q = 1–p

• The gambler wins if she/he reaches g

• And is ruined if the budget is over
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Gambler’s Ruin: Probability of Winning
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Gambler’s Ruin: Probability of Winning

21Apprentissage et Planification sous Risque de Ruine



Perotto et al. (2021). IJAR

• At each round, the agent can decide to stop playing keeping earnings.
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Possible Strategies:

• Bold : everything or nothing, play always

• Timid : quit the game immediatelly

• Radical : bold if b < g/2, timid otherwise

• Oracle : bold if p > 0.5, timid otherwise

• Naive : play while estimated p > 0.5

• Loss-n : play while b > b0 – n
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Possible Strategies:

• Bold = Loss-b0

• Timid = Loss-0

• Naive = Loss-1
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Theoretical Comparison
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Projet RG

• Apprentissage par Renforcement sous Risque de Ruine (A3R)

– consolider résultats théoriques sur MAB

– extension du travail sur les MDPs

– possibles contributions aérospatiales
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