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Overview: Prompt Optimization

• LLMs often gives impressive task performance.
• Depends significantly on the prompt quality.
• Optimizing the language in a prompt to elicit the best possible performance
• Usually done by humans by trying out large number of possible prompts
• Automatically finding the best prompt?
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Prompt Optimization

• -(-1 +2+9*5) – 3 * (4 – 2 + 22) + … ? 
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Prompt Optimization

• -(-1 +2+9*5) – 3 * (4 – 2 + 22) + … ? Let’s think step by step. 

4



Prompt Optimization

• -(-1 +2+9*5) – 3 * (4 – 2 + 22) + … ? Let’s think step by step. 

Use parentheses and the step wise order.

Prompt 
Optimize

5



Prior Works
• Primarily leverages strong reasoning 

capabilities of large API based LLMs.

LARGE LANGUAGE MODELS ARE HUMAN-LEVEL PROMPT ENGINEERS, Zhou et al. 2023
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Prior Works
• Large LLM based prompt generation and 

refined through LLM feedbacks from 
mistakes.

• TextGrad further advances this concept by 
introducing them as “text gradients”  and 
proposing a forward-backprop based 
system.

Automatic Prompt Optimization with “Gradient Descent” and Beam Search , Pryzant et al. 2023

Yuksekgonul, M., Bianchi, F., Boen, J., Liu, S., Huang, Z., Guestrin, C. and Zou, J., 2024. 
TextGrad: Automatic" Differentiation" via Text. arXiv preprint arXiv:2406.07496.
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“Prompt Based” prompt 
optimization - Problems
• Only uses the language prompt/feedback/gradients!
• Feedback needs to be generated from very strong LLMs (usually GPT4)
• Large number of samples need to be repeatedly evaluated
• Prompts are also very large
• Target model is small
• Improving performance from smaller models technically depend on the reasoning of larger 

models – Curriculum Learning
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GReaTer: Gradient over reasoning to make smaller LLMs 
good optimizers
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GReaTer: Results
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GReaTer: Results
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GReaTer: Case Study
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Conclusion
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• GReaTer makes smaller LLMs better optimizers thanks to gradients over reasoning
• Gains improved performance even over GPT4 optimized prompts.
• Gains strong transfer performance
• We can further push the boundaries by combining the concept of text gradients with 

GReaTer for further improve performance scales.



Code
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https://github.com/psunlpgroup/GreaTer

Also give it a shot in our GreaTerPrompt Library: https://github.com/psunlpgroup/GreaterPrompt

https://github.com/psunlpgroup/GreaTer


Questions?
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https://sarathismg.github.io/

https://sarathismg.github.io/
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