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BACKGROUND

• Large Language Models rely on static training data

• Prohibitively expensive and impractical retraining

• Risk of hallucinations and irrelevant outputs



SETUP

• Incorporating external knowledge sources
• Embedding documents and user queries (all-MiniLM-L6-v2)
• Semantic vector search for retrieval

      Webpages        Chunking       Embeddings     Vector DB

  Query      Embedding     Vector Search     Retrieved Docs



Project
question

Can RAG performance be improved using Chain-of-
Thought reasoning, and further enhanced with a self-
correcting state-graph mechanism?



RAG

• Retrieval-Augmented Generation
• Combines a retrieval system and a large language 

model
• Indirectly answers
• Up-to-date information->knowledge base
• LLM
• Grounded answers



Offline stage

• Documents collected,and converted into vector 
representaions

• Stored in a vector database

Online stage

• Ask question

• Retrieve the the relevant documents

• Pass them to the language model

• Generate the final answer
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Challenges 
with RAG

Are the claims in the 
response supported by 
the retrieved context?

Does the 
response 

answer the 
question?

Are irrelevant 
claims included in 

the response?

Is the response 
aligned with the 

ground truth?



Promting for 
CoT

• Encourage the model to reason step by step:



Promting for 
CoT



Custom CoT

• A simple LangGraph architecture
• Prompting based CoT relies on a single 

model response
• Iterative self-correction mechanism
• State graph where each new state results 

in a new LLM-call

Criteria:
• Is the answer faithful?
• Is the answer relevant?
• Is the answer correct?



Custom CoT –
Example use case

• Article: Oil prices rise after ships attacked 
near Strait of Hormuz

• Question: What measures did shipping 
companies and nations take in response to 
the heightened risk in the Gulf?



Custom CoT –
Example use case

Retrieving data from vector database



Custom CoT –
Example use case

Generate draft



Custom CoT –
Example use case

Evaluate draft



Custom CoT –
Example use case

Generate second draft



Custom CoT –
Example use case

Evaluate second draft



Custom CoT –
Example use case

Final answer



Evaluation 
with RAGAS

• Faithfulness: “Is the answer supported by the 
retrieved context?”

• Answer Relevancy: “Does the answer actually 
address the question?”

• Answer Correctness: “Is the answer factually 
correct compared to reference?”



Results & 
Analysis



Results & 
Analysis

Vector search: 
• Retrieved content is accurate
• But not answering the question properly



Results & 
Analysis

RAG with Gemini 
• Good balance of metrics and Fast
RAG with LLAMA
• Slower but more relevant



Results & 
Analysis

• The best performance comes from CoT with Gemini
• CoT with LLaMA performs slightly worse
• Reasoning ability depends heavily on model 

capability



Potential 
Improvements

• Larger datasets: testing across more diverse 
news articles & queries

• Larger local models
• Prompt optimization: prompt tuning for specific 

domains



Conclusion

• RAG improves grounding
• CoT improves reasoning with strong models
• Performance might drop with weaker models



PPT模板下载：www.1ppt.com/moban/      行业PPT模板：www.1ppt.com/hangye/  
节日PPT模板：www.1ppt.com/j ieri/            PPT素材下载：www.1ppt.com/sucai/
PPT背景图片：www.1ppt.com/beiji ng/       PPT图表下载：www.1ppt.com/t ubiao/      优秀PPT下载：www.1ppt.com/xiazai/         PPT教程：www.1ppt.com/power poi nt /      
Word教程：www.1ppt.com/word/               Excel教程：www.1ppt.com/excel/   
资料下载：www.1ppt.com/z ili ao/                 PPT课件下载：www.1ppt.com/kejian/ 范文下载：www.1ppt.com/f anwen/              试卷下载：www.1ppt.com/shi ti /  
教案下载：www.1ppt.com/j iaoan/        PPT论坛：www.1ppt.cn
 

Thanks. 
Questions?
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