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Quiz 1

• Average: 82.7

• Std: 9.04

• Q1: 78

• Median: 84

• Q3: 90
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Check Gradescope for details. For questions, send emails to csce638-ta-26s@lists.tamu.edu 
with “[CSCE 638] Subject …” or check with TA in office hours

https://www.gradescope.com/courses/1210076
mailto:csce638-ta-26s@lists.tamu.edu
mailto:csce638-ta-26s@lists.tamu.edu
mailto:csce638-ta-26s@lists.tamu.edu
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Quiz 2

• Feb 25 (Wednesday)

• Coverage: mainly Lecture 6 to 10

• Naturally include some concepts in Lecture 1 to 5

• In-class, 20 minutes, closed book, no cheat sheet

• Written quiz, 5 questions

• Please bring a pen

• Tips

• Get familiar with formula

• Understand the intuition behind the formula and the design

• Know the pros and cons of different approaches
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Lecture Plan

• Large Language Models (LLMs)

• In-Context Learning

• Chain-of-Thought

• Popular LLMs
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Recap: Fine-Tuning with Pre-Training

Goal 
POS Tagging

Data
POS Tagging

Model
POS Tagging

Goal 
Entity Recognition

Data 
Entity Recognition

Model
Entity Recognition

Goal 
Question Answering

Data 
Question Answering

Model
Question Answering

Pre-Trained 
Representations / Models

General Goal 
and Data

Pre-training

Fine-tuning
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Recap: Types of Pre-Training

https://www.sciencedirect.com/science/article/pii/S2095809922006324



Recap: BERT – Masked Language Modeling

6
http://jalammar.github.io/illustrated-bert/

Stacked 
Transformer Encoder



Recap: BERT – Next Sentence Prediction
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http://jalammar.github.io/illustrated-bert/

Positive example: real next sentence 
Negative example: random sentence
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Recap: Types of Pre-Training

https://www.sciencedirect.com/science/article/pii/S2095809922006324



Recap: BART – Denoising Objective

• Token Masking

• A<mask>CD<mask>F. → ABCDEF.

• Token Deletion

• ACDF. → ABCDEF.

• Text Infilling

• A<mask>D<mask>F. → ABCDEF.

• Sentence Permutation

• FG. ABC. DE. → ABC. DE. FG.

• Document Rotation

• E. FG. ABC. D → ABC. DE. FG.

9



Recap: T5 – Convert Everything to Text-to-Text Tasks
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Types of Pre-Training

https://www.sciencedirect.com/science/article/pii/S2095809922006324



Language Modeling
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• Next word prediction

• Trained with large corpus

Prediction as a basis for skilled reading: Insights from modern language models



Decoder-Only: Generative Pre-trained Transformer (GPT)

• Improving Language Understanding by Generative Pre-Training, OpenAI 
2018

• Generative Pre-trained Transformer (GPT)

• Language Models are Unsupervised Multitask Learners, OpenAI 2019

• GPT-2

• Language Models are Few-Shot Learners, OpenAI 2020

• GPT-3
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GPT-3

• Even larger training data, even larger model size
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Scaling Is The Key

15
Emergent Abilities of Large Language Models, 2022



Zero-Shot Prompting

• Prompt → Completion

• Continue writing
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This place is incredible! The lobster is the best I've ever 
had. The sentiment of the above sentence is

Prompt

positive.

Completion



Zero-Shot Prompting

• Prompt → Completion

• Continue writing
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Stephen Curry’s clutch barrage seals another Olympic 
gold for USA. The topic of the above sentence is

Prompt

sport.

Completion



Zero-Shot Prompting
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A New Way to Use NLP Models

• Task-specific features + task-specific model

• General embeddings + task-specific model

• General embeddings + general model + task-specific fine-tuning

• General embeddings + general model + task-specific prompting
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Zero-Shot Prompting
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Any Issues?



Zero-Shot Prompting

• Prompt → Completion

• Continue writing
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Translate English to French:
cheese

Prompt

is tasty

Completion



Few-Shot Prompting / In-Context Learning
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Language Models are Few-Shot Learners, 2020

Few-Shot Examples
In-context Learning Examples

Demonstration Examples
Demonstrations



Few-Shot Prompting / In-Context Learning
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http://ai.stanford.edu/blog/in-context-learning/



Few-Shot Prompting / In-Context Learning
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Rethinking the Role of Demonstrations: What Makes In-Context Learning Work?, 2022



Few-Shot Prompting / In-Context Learning
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Language Models are Few-Shot Learners, 2020



Does In-Context Really Learn?

• Provide information more about format?

• Give wrong in-context learning examples
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https://ai.stanford.edu/blog/understanding-incontext/



Does In-Context Really Learn?

• Provide information more about format?

• Give wrong in-context learning examples
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Rethinking the Role of Demonstrations: What Makes In-Context Learning Work?, 2022



Many-Shot In-Context Learning
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Many-Shot In-Context Learning, 2024



Many-Shot In-Context Learning
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Many-Shot In-Context Learning, 2024

• Overcoming Pre-training Biases with many-shot in-context learning



• Still an open research problem

What Makes In-Context Learning Work?
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https://ai.stanford.edu/blog/understanding-incontext/ Understanding Emergent In-Context Learning from a Kernel Regression Perspective,2025



• Still an open research problem

What Makes In-Context Learning Work?
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Transformers learn in-context by gradient descent, 2022



Lecture Plan

• Large Language Models (LLMs)

• In-Context Learning

• Chain-of-Thought

• Popular LLMs
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Chain-of-Thought (CoT) Prompting

• Provide reasoning chain improves performance

33
Chain-of-Thought Prompting Elicits Reasoning in Large Language Models, 2022



Chain-of-Thought (CoT) Prompting
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Chain-of-Thought Prompting Elicits Reasoning in Large Language Models, 2022



Chain-of-Thought (CoT) Prompting
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Chain-of-Thought Prompting Elicits Reasoning in Large Language Models, 2022



What Makes Chain-of-Thought Work?

• Explicit reasoning steps

• Models can think

• Knowledge expansion

• Model can retrieve and use internal knowledge

• Possibility to refine answers

• Model can do self-correction
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Zero-Shot Chain-of-Thought Prompting
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Large Language Models are Zero-Shot Reasoners, 2022



Zero-Shot Chain-of-Thought Prompting
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Large Language Models are Zero-Shot Reasoners, 2022



Tree-of-Thoughts

39
Tree of Thoughts: Deliberate Problem Solving with Large Language Models, 2023



Graph-of-Thoughts
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Graph of Thoughts: Solving Elaborate Problems with Large Language Models, 2023



Model Reasoning is The Key
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How to encourage model to generate 
better reasoning chain?



Reasoning Models
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DeepSeek-R1: Incentivizing Reasoning Capability in LLMs via Reinforcement Learning, 2025

https://developers.openai.com/api/docs/models/compare



Large Language Models
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A Survey of Large Language Models, 2023



Proprietary LLMs: GPT Series
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https://openai.com/

https://developers.openai.com/api/docs/models/compare

https://openai.com/


Proprietary LLMs: Gemini Series
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https://gemini.google.com/

https://developers.openai.com/api/docs/models/compare

https://gemini.google.com/


Proprietary LLMs: Claude Series
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https://claude.ai/

https://www.anthropic.com/claude/sonnet

https://claude.ai/


Proprietary LLMs: Grok Series
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https://grok.com/

https://developers.openai.com/api/docs/models/compare

https://grok.com/


Proprietary LLMs: Grok Series
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https://nova.amazon.com/

https://aws.amazon.com/nova/

https://nova.amazon.com/


Open-Weight LLMs: Llama Series
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https://llama.com/

https://www.llama.com/llama-downloads/

Widely used in academic research

Multilingual and multimodal support

https://llama.com/


Open-Weight LLMs: Qwen Series
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https://qwen.ai/

https://qwen.ai/research

Widely used in academic research

Multilingual and multimodal support
My personal take: Probably the strongest 

open-weight LLM right not

https://qwen.ai/


Open-Weight LLMs: Gemma Series
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https://deepmind.google/models/gemma/

https://deepmind.google/models/gemma/

https://deepmind.google/models/gemma/


Open-Weight LLMs: DeepSeek Series
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https://deepseek.com/

DeepSeek-R1: Incentivizing Reasoning Capability in LLMs via Reinforcement Learning, 2025

Strong reasoning capability

https://deepseek.com/


Open-Weight LLMs: Mistral Series
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https://mistral.ai/

https://mistral.ai/models

https://mistral.ai/


Open-Weight LLMs: Kimi Series
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http://kimi.com/

https://arena.ai/leaderboard/text

http://kimi.com/


Other Open-Weight Models

• Code

• StarCoder 2

• Code Llama

• DeepSeek-Coder-V2

• Math

• LLeMa

• DeepSeek Math

• Science

• Galactica
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Open-Souce LLMs: OLMo Series
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https://allenai.org/olmo

https://allenai.org/language-models

Fully open-source models, including training data, 
training pipeline, evaluation framework

https://allenai.org/olmo


Arena: LLM Battleground
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https://arena.ai/



Arena: LLM Battleground
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https://arena.ai/leaderboard/
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