
Tinker



Tinker



Tinker



12/1/2025

CS 5434 |  Fall 2025  |  Trustworthy AI

Reasoning & Reward Hacking

4



Chain of thought



Reasoning







Types of reward hacking

● Reward hacking (Amodei et al., 2016)
● Reward corruption (Everitt et al., 2017)
● Reward tampering (Everitt et al. 2019)
● Specification gaming (Krakovna et al., 2020)
● Objective robustness (Koch et al. 2021)
● Goal misgeneralization (Langosco et al. 2022)
● Reward misspecifications (Pan et al. 2022)

https://arxiv.org/abs/1606.06565
https://arxiv.org/abs/1705.08417
https://arxiv.org/abs/1908.04734
https://deepmind.google/discover/blog/specification-gaming-the-flip-side-of-ai-ingenuity/
https://www.gatsby.ucl.ac.uk/~balaji/udl2021/accepted-papers/UDL2021-paper-055.pdf
https://arxiv.org/abs/2105.14111
https://arxiv.org/abs/2201.03544


Reward hacking in RLHF:  length bias



Reward hacking ROUGE

from A Deep Reinforced Model for Abstractive Summarization (2017)

https://arxiv.org/abs/1705.04304


Reward overoptimization in RLHF



Reward hacking in RLVR



RLVR made Claude love ‘try-except’



Reward hacking in a chess engine



Claude with no thinking still finds a way to “think”



o1 hacks its training harness



o1 hacks its training harness (a lot)
source: METR

https://metr.org/blog/2025-06-05-recent-reward-hacking/


Emergent misalignment



Emergent misalignment
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