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Grading

• 35% final exam

• 20% midterm (5+5+5+5)

• 10% A1

• 10% A3

• 10% A4

• 15% Quiz (each quiz 5%)

• Extra credit for class participation (upto 3%)



Key Points: NLP Overview

• Challenges
• Ambiguity, Ambiguity, Ambiguity, Sparsity

• Words: Morphology

• Sentences: Syntax
• POS tagging, NP chunking, Parsing

• Sentences/Documents: Semantics
• Words/Bigrams encode meanings, but are also sparse

• Distributional Semantics, Shallow semantics

• Patterns: bootstrapping

• Documents: Coreference, Discourse

• Applications
• Information Extraction, Machine Translation, Summarization, Dialog
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Key Points: ML Cycle

Error Analysis



Revise Tweaks

• Retrieval augmentation

• Use similar tasks; pretrain; then fine-tune few-shot

• Transfer learning; Multi-task learning

• Data augmentation

• Auxilliary loss

• Add human-features

• Add constraints

• Change architectures 

• Synthetic data generation using LLMs

• LLM workflows (agents)
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The World of LLMs

• Pre-Training → Instruction Fine Tuning → RLVR → Alignment

• Efficient Training: LoRA; Flash Attention; Multi-GPU Training

• Efficient Inference: Distillation, Speculative Sampling

• Performance
• Generation: Diversity-Quality tradeoff

• Retrieval Augmentation: reduce hallucinations

• Prompting techniques; Coding/other tools; LLMs as Idea Generators
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Where are We Today?
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Where are We Today?
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Where are We 
Today?
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Where are We 
Today?
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What we Couldn’t Cover But Wanted to

• Deep dive on ethical issues (hint: next course)

• Deep dive on LLM eval

• Non-Transformer Architectures
• Diffusion language models  

• State space models -- Mamba

• Recursive language models

• Hybrids of Recurrent/Attention/State-space models

• …
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