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Research Question

• How do LLM fine-tuning techniques affect the OOD generalisation 
and output diversity?


• Supervised Fine-Tuning (SFT) 


• Reinforcement Learning from Human Feedback (RLHF)
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• Fine-tune LLMs with various 
techniques (SFT, RLHF, BoN)

Experiment Overview
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Evaluating Generalisation
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Generalisation: RLHF is better than SFT
Summarisation

Instruction Following
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Larger Generalisation 
Gap for SFT



Evaluating Output Diversity
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• Expectation Adjusted Distinct N-grams (Form diversity) (Li et al. 2016)


• SentBERT (Topic or Content diversity) (Reimers et al. 2019)


• NLI sample (Logical Diversity) (Stasaski et al. 2022)

Per Input Diversity Cross Input Diversity

https://aclanthology.org/N16-1014/
https://arxiv.org/abs/1908.10084
https://aclanthology.org/2022.naacl-main.6/


Diversity: RLHF is worse than SFT
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Per-input Diversity

Cross-input Diversity



Key Takeaways

Multifaceted evaluation is important

RLHF vs SFT? It depends!
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Strong Generalisation RLHFWeak GeneralisationSFT

High Diversity Low DiversitySFT RLHF
Please help with…

Could you help…

I’m thinking…

So what is…

Some help…

I’d love some…

Please help with…

Please help me…

Please assist me…

Please help with…

Please help me…

Please assist me…
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Thanks for listening!
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