
Foundations of NLP

                 Lecture-12
Overview of Large Language Models
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Recap
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• Masked Language Modeling
• Large Language Models/Survey
• Pipeline to build an LLM
• LLM Challenges





Large Language Model Topics [Chapter 12]

• What is a large language model?
• Pretraining vs Fine-tuning
• Instruction Fine-tuning
• Greedy decoding
• Sampling
• Training
• Scaling Laws
• Potential harms with LLMs



Model Size with LLM's





Fine-tuning 

The process of taking a pretrained model and further adapting some 
or all of its parameters to some new data. 



Types of Fine-tuning 

• Continued Pretraining: We retrain all the parameters of the 
model on this new data, using the same method (word 
prediction) and loss function (cross-entropy loss) as for 
pretraining.

• PEFT: We efficiently select specific parameters to update when 
finetuning and leave the rest in their pretrained values.

• Parameter-efficient: The goal is to use a language model as a 
kind of classifier or labeler for a specific task. 

• SFT: SFT is often used for instruction finetuning, in which we 
want a pretrained language model to learn to follow text 
instructions.



Open LLM Leaderboard

Open LLM Leaderboard Model Comparator - a Hugging Face Space by open-llm-
leaderboard

https://huggingface.co/spaces/open-llm-leaderboard/comparator
https://huggingface.co/spaces/open-llm-leaderboard/comparator


History from BERT to ChatGPT

10https://arxiv.org/pdf/2302.09419

https://arxiv.org/pdf/2302.09419


Large Language models are on Hype!!!!!

11https://arxiv.org/abs/2303.18223

https://arxiv.org/abs/2303.18223


Example of fine-tuning a LLaMA-based model

Example of fine-tuning a LLaMA-based model



Relative Response Quality Assessed by GPT-4

Relative Response Quality Assessed by GPT-4



Pre-train a Pythia based model

Example of further pre-train a Pythia based model



Potential harm with LLM

● Hallucination

● Toxic language

● Misinformation



What's Next? /Topics to cover

● Chapter 17- 
○ Sequence labeling-POS tagging 
○ Named Entity Recognition/NER
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• These slides were adapted from the book SPEECH and 
LANGUAGE PROCESSING: An Introduction to Natural Language 
Processing, Computational Linguistics, and Speech Recognition

• Some modifications from CS224N presentations and resources 
found in the WEB by several scholars.
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Reference materials

• https://lab.vlanc.co.in/teachings/fall2
024-AI-schedule.html

• Lecture notes

• (A) Speech and Language Processing 
by Daniel Jurafsky and James H. Martin
• (B) Natural Language Processing with 
Python. (updated edition based on 
Python 3 and NLTK 3) Steven Bird et al. 
O’Reilly Media
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https://lab.vlanc.co.in/teachings/fall2024-AI-schedule.html
https://lab.vlanc.co.in/teachings/fall2024-AI-schedule.html
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