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Multi-armed Bandits
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Clinical Trials
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K-armed bandit
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Action Values
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Calculating q*(a)
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Why we discuss bandits?

• Exploration vs. Exploitation Dilemma 
• Many real-world applications
• e.g. Recommender Systems
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Value of an Action
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Sample Average
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Sample Average (cont.)
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Incremental Update Rule



Lecture 18 - 11

Incremental Update Rule
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Non-Stationary Bandit Problem
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Non-Stationary Bandit Problem
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Decaying Past Reward
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Exploration and Exploitation
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Exploration and Exploitation



Lecture 18 - 17

Exploration and Exploitation



Lecture 18 - 18

Exploration and Exploitation
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epsilon-Greedy Action Selection
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The 10-armed testbed
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Average reward for epsilon-greedy
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Optimistic Initial Values
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Optimistic Value Initialization in action 
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Uncertainty in Estimates



Lecture 18 - 25

Optimism 
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Upper Confidence Bound Action Selection 
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Upper Confidence Bound Action Selection 
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Eps-greedy vs UCB
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Contextual Bandits
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LinUCB Algorithm
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LinUCB Algorithm
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LinUCB Algorithm
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LinUCB Algorithm
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Thompson Sampling
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A Simple Example
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Algorithm
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Algorithm
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Algorithm
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Algorithm
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Algorithm
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Algorithm


