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Please explain the difference between RAG and
Fine Tuning in the context of LLMs
RAG (Retrieval-Augmented Generation) and Fine-Tuning are two distinct approaches for

customizing Large Language Models, with RAG providing external knowledge without modifying
the model, while fine-tuning adjusts the model's internal parameters through additional training.

RAG (Retrieval-Augmented Generation)

RAG is an architectural framework that connects an LLM to an external database or knowledge
source without modifying the model itself. When a user submits a query, the RAG system first
searches its database for relevant information, then combines this retrieved data with the
original query before feeding it to the LLM. The model then generates a response using both its
pre-trained knowledge and the retrieved context.

Key characteristics of RAG:

¢ No model modification: The underlying LLM remains unchanged[gl
¢ Dynamicinformation access: Can incorporate up-to-date, real-time dataldl

o Data security: Keeps proprietary data within secured database environments with strict
access control [l

¢ Immediate implementation: Can be deployed without retraining the modell2

Fine-Tuning

Fine-tuning is the process of taking a pre-trained LLM and training it on a smaller, task-
specific dataset to specialize it for particular use cases. This approach involves adjusting the

model's weights and parameters based on new data, essentially modifying the model's internal
behavior. 141 [5]

Key characteristics of fine-tuning:

« Model modification: Adjusts weights and parameters of the LLM 51 [2]

¢ Specialized behavior: Teaches the model specific patterns, terminologies, and response
styles[61[4]

« Computational requirements: Requires significant resources for retraining 161

e Performance optimization: Often results in better performance for specific, well-defined
tasksl4l



Key Differences

Aspect RAG Fine-Tuning
Model Changes No modification to LLM parameters 2] Adjusts model weights and parameters (5]
External database provides context at Knowledge embedded directly into model

Data Integration ; .
9 runtime3l through training 4l

Implementation Requires training time and computational

Immediate deployment possible2l

Time resources [
Information . . .
Real-time access to current datall Static knowledge from training dataZl
Updates
Best for incorporating factual, Best for learning specific behaviors, styles, or
Use Case Focus orincorporat 9[3] : 9 [Z 6] Y
changing information 12 domain expertisel2 121

When to Use Each Approach

Choose RAG when:

¢ You need access to frequently updated information (31

e Working with proprietary databases that must remain securelll

* Implementing quickly without model retraining 2l

e Combining general LLM capabilities with specific organizational knowledge 2l

Choose Fine-Tuning when:

You need the model to learn specific communication styles or behaviors[4l

Working with specialized domains requiring deep understanding of jargon and context 61 4l

You have sufficient computational resources and training datalél

The task requires consistent, specialized performance that doesn't depend on external
datalsl

Many organizations find success using both approaches together, where a fine-tuned model
specialized for their domain is enhanced with RAG to access current, dynamic information. This
hybrid approach combines the behavioral specialization of fine-tuning with the information
accessibility of RAG. 12l
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