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Reinforcement Learning (RL)
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Developing AI with RL
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RL Applications
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Mobile Heath (mHealth)

• Use of cellphones and wearable devices
in healthcare

• Data: Intern Health Study (NeCamp
et al., 2020)

• Subject: First-year medical interns
working in stressful environments (e.g.,
long work hours and sleep deprivation)

• Objective: Promote physical and
mental well-beings

• Intervention: Determine whether to
send certain text message to a subject
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Deep Brain Stimulation
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Ridesharing
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Ridesharing (Cont’d)
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Large Language Models (LLM)
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Reinforcement Learning from Human Feedback
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Reinforcement Learning with Verifiable Rewards
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What Is RL?
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Many RL Algorithms Were Proposed...

But far fewer have found successful applications in healthcare
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Gap between Theory & Practice
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Gap between Theory & Practice
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How to Identify the State
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How to Identify the State (Cont’d)

18 / 36



How to Identify the State (Cont’d)

19 / 36



How to Identify the State (Cont’d)
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To Meet Assumptions 2(a): Markovanity
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To Meet Assumptions 2(a): Markovanity

27 / 36



To Meet Assumption 2(b): Time-homogeneity
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How to Identify the State (Cont’d)
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How to Identify the State (Cont’d)
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Causal RL

• Confounded POMDPs:
• Tennenholtz et al. (2020, AAAI )
• Nair and Jiang (2021, Arxiv)
• Shi et al. (2022, ICML)
• Bennett and Kallus (2023, OR)

• Confounded MDPs:
• Wang et al. (2021, NeurIPS)
• Xu et al. (2023, ICML)
• Shi et al. (2024, JASA)
• Yu et al. (2024, NeurIPS)
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Summary
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Thank You!

,My RL short course
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callmespring.github.io

