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Recap: Course Overview
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Recap: Course Overview

Lecture 4-6
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Outline: Data Pre-processing
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Outline: Data Pre-processing
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Data Reduction
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Instance Reduction
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Sampling vs. Curation
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Data Sampling
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Random Sampling
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Systematic Sampling
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Stratified Sampling

12



Cluster Sampling
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Reservoir Sampling
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Application: Reduce Computation
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Application: Data Imbalance
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Application: A/B Test
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Caveat: Sampling Bias
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Caveat: Sampling Bias
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Random sampling

Most others



More Sampling Biases
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Attrition Bias
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Survivorship Bias
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Nonresponse Bias
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Case Study: Shy Trump

24



Data Curation
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Data Curation

26DataComp-LM: In search of the next generation of training sets for language models. arXiv, 2024.



Quality & Diversity
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Active Learning
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Case Study: DeepSeek
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Feature Reduction
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Extraction vs. Selection
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Feature Extraction
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Recap: Principal Component Analysis (PCA)
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Recap: Principal Component Analysis (PCA)
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Recap: Deep Representation Learning
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Recap: Foundation Models
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Johnson-Lindenstrauss Transform
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Random projection that preserves distances



Hashing (Hash Code as a Feature)
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Locally Sensitive Hashing (LSH)
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Case Study: Efficient Search via LSH

40Reformer: The Efficient Transformer. ICLR, 2020.



Feature Selection
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Feature Selection
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Filter Methods
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Filter Methods
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(e.g., variance threshold)



Wrapper Methods
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Wrapper Methods
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• Forward selection
• Backward elimination
• Recursive Feature Elimination (RFE)



Embedded Methods
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Embedded Methods
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Sparsity Regularization (e.g., LASSO)



Embedded Methods
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Sparse Coding (autoencoder w/ sparsity)



Sparsity → Interpretability

50Sparse Autoencoders Find Highly Interpretable Features in Language Models. ICLR, 2024.



Data Compression
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Lossless vs. Lossy
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Lossless Compression
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Huffman Coding
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Lossy Compression
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Lossy Compression
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Lossless vs. Lossy: When to Use?
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Summary: Data Reduction

58

INSTANCE
REDUCTION

FEATURE
REDUCTION

DATA
COMPRESSION



Summary: Data Pre-processing
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