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● Deadlines: 
○ Project proposal: Oct 10th, Thursday

■ Submission portal open on Canvas
○ HW1: Oct 16th, next week Wednesday

■ If youʼre waiting on compute units, try sharing your notebook to a different Google account
■ If you get CUDA out of memory, make your batch size and model smaller
■ With the DPO trainer, you need to use dpo_trainer.save_model or the model state will not 

properly be captured when saving away
■ You will have 270 annotations, not 180 (ignore the old assertion). Upload our preferences data 

as a CSV file.

● Course-level report logistics 

Announcements
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Learning goals

● Demystify the LLM training process wrt data. Training ChatGPT is not just running 

python train.py --dataset=the_dataset

● Lots of choices for  “the_dataset” 
● Human-made and have real-world implications! 
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Outline

● Why talk about data? 
● What is data? 
● How to process data? 

○ Colab!

● What impact does data processing have on downstream applications? 
● Hot-take discussion (20 minutes)
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Data is the most important thing in developing human-centered LLMs. 

Why are we talking about data? 
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Data in the LLM pipeline

Pre-training
Fine-tuning 

(e.g., preferences or 
domain-specific)

Evaluation / 
Human-Centered 

Implications
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Why are we talking about data? 
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https://skylion007.github.io/OpenWebTextCorpus/

Why are we talking about data? 

https://skylion007.github.io/OpenWebTextCorpus/
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Even for open-sourced models, we have closed-sourced data!
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Reason: Competitive LLM market
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Legal reasons: e.g., copyright and liability
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Implication: We canʼt really make claims on model perf.

We care about generalization. But what if thereʼs train-test contamination?

Exciting open-source efforts 
from AI2
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Implication: Who/what are we including/excluding?

e.g., todayʼs readings:
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Todayʼs lecture: Choices in pre-training that 
have downstream implications. 

Pre-training
Fine-tuning 

(e.g., preferences or 
domain-specific)

Evaluation / 
Human-Centered 

Implications
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What is data?
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What is data?
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≠

What is not considered data?
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What is data? Running through some examples… 

Raw internet data + choices around data cleaning
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What is data? Running through some examples… 
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What is data? Running through some examples… 

GPT-2 paper
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What is data? Running through some examples… 
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What is data? Running through some examples… 
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Emerging themes: Language identification, content filtering
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What is data? Running through some examples… 

Manual 
heuristics
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Fast forward today: Partial information on data engineering
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Outline
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Data processing pipeline

Source: AI2 Dolma
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Data processing pipeline

Source: AI2 Dolma
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Language identification: Find text in English

Source: AI2 Dolma
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Why monolingual, and not multilingual? 

Source: AI2 Dolma

1. Compute-constrained → less compute 
per-token over languages. 

2. High-quality data curation → challenging per 
language. 
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Language identification with fastText

Source: AI2 Dolma
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Language identification with fastText

Source: AI2 Dolma
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Weʼre going to play a game

Letʼs take a look at the fastText classifier!

Guess the language and score for the language!

Colab: [Link]

https://colab.research.google.com/drive/1EhHV3wZEjCltcm4idXdX1TnmEgdV1QhG?usp=sharing
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How do we feel about this?

From our observations

- Scores sometimes feel a bit arbitrary. Tricky when you start to introduce 
thresholds.

- Tons of edge cases: Difficult on 
- short sequences; 
- English variation e.g., Latex or dialects; 
- code-switching.
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Data processing pipeline

Source: AI2 Dolma



CS 329X: Rose E. Wang

Data processing pipeline

Source: AI2 Dolma



CS 329X: Rose E. Wang

Short comments on deduplication 
● Donʼt repeat over same document (e.g., webpage url). Downstream: Less text 

memorization.
● Donʼt repeat over similar text content (e.g., below)
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Data processing pipeline

Source: AI2 Dolma
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Data Quality

● Lots of web data is not “high-quality”. 
● Definition of quality varies.
● Detection method of quality varies. 
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Define High-Quality Data = Wikipedia-like
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Define High-Quality Data ≠ Wikipedia-like
No, wait! 
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Define High-Quality Data = Intuition & Heuristics

C4 dataset 

No, wait! 
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C4 dataset 

No, wait! Define High-Quality Data = Intuition & Heuristics
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Data Quality = Textbook-likeNo, wait! 



CS 329X: Rose E. Wang

Synthetic approachesNo, wait! 



CS 329X: Rose E. Wang

What about detecting for high-quality data at scale?
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Detecting high-quality data (e.g., Wikipedia)
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Detecting high-quality data (e.g., Wikipedia)

Example from the same Llama/Meta team
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Detecting high-quality data (e.g., Wikipedia)
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Detecting high-quality data (e.g., Wikipedia)
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Defining and detecting high-quality is HARD.

Letʼs play another game: Guess the quality-score!

Assume high-quality = Wikipedia like. 

Colab: [Link]

https://colab.research.google.com/drive/1EhHV3wZEjCltcm4idXdX1TnmEgdV1QhG?usp=sharing
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BREAK 5 mins

Stretch. 

Or play with the Colab :-)

http://goto.stanford.edu/rewang-data  

http://goto.stanford.edu/rewang-data
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Outline
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Implications of data choices? Case study on quality filter.
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Implications of quality filter

Replicating the GPT-3 quality filter

● Books3, Wikipedia, OpenWebText vs. random 
sample of Common Crawl

● 90.4% F1 score

Applied to U.S. high school newspapers linked with 
human factors.
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What topics are considered “high quality”?
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Who is considered “high-quality”?
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Who is considered “high-quality”?



CS 329X: Rose E. Wang

But…is it because bad text quality? 
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But…is it because 
bad text quality? 

No! 
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● Data collection is hard; there are a lot of ad-hoc choices and unreliable methods.
○ e.g., the way we filter data by language or “quality”

● These choices and decisions have real downstream implications on us! 

Summary
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PollEv.com /calebziems988 

Hot-take

We should prioritize 
model interpretability 

over performance.

http://www.youtube.com/watch?v=3iZg1xBW4tA
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Hot-take (BEFORE)



CS 329X: Rose E. Wang

Hot-take (AFTER)

We should prioritize model interpretability over 
performance.


