
RENEW: Towards Learning World Models and 
Repairing Model Exploitation from Preferences 

Logan M. Bhamidipaty¹*, Mykel J. Kochenderfer², Subramanian Ramamoorthy¹ ¹University of Edinburgh, ²Stanford University
*l.m.bhamidipaty@sms.ed.ac.uk

Offline model-based RL suffers distribution shift and model 
exploitation. Two typical fixes:

 1. Collect more demos  à $$$, unsafe, or finite

 2. Limit OOD exploration à Poor generalization

Can we improve 🌍 without more demos / pessimism?

Motivation

Learning 🌍 from Human Feedback

🔑 Insight: Humans can intuit simple physics!

Fig 4.  Examples of 
𝜀-unexploitability and a 
safe horizon contour plot.
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RL from Human Feedback (RLHF)

𝐿!"#$ =#CE 𝑦, logistic 𝑹𝝓 𝜎& − 𝑹𝝓 𝜎'

Dynamics Learning from Human Feedback (DLHF)
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Q1: Can DLHF learn discrete 🌍?

A1: Yes, but naïve DLHF is very sample inefficient.

Q2: Can we boost DLHF sample efficiency?

Q3: Can RENEW target model exploitation?

A2: Yes, RENEW is more efficient than naïve DLHF. 

A3: Yes,* RENEW reduces uncertainty & forgetting.


