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Filtering noisy web text for LLM pretraining Experiment
E nglish corpus & General task
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Pre-trained on Dolma for 6B token duration. Evaluated across 20 benchmarks.





Avg: Avg normalized accuracy, W: World knowledge, C: Commonsense reasoning, L: 
Language understanding, S: Symbolic problem solving, R: Reading comprehension

Ours achieves better performance than PPL-based methods and is 1000 
times faster.

Deriving filtering criteria from linguistics
(1) In the well-formed case (p*), m and σ have fixed values.

(2) If well-formed cases dominate (at least over 10%) in the web corpora, the 
distribution of      and      will be centered around a single point.

Previous approaches

Rule-based:


        → Efficient but limited in performance

        Ex) bad word list, minimum length


Model-based

        → High performance but resource-intensive

        Ex) classifier, Perplexity-based



Ours: Prior-based:

        → SOTA performance,  x1000 faster than PPL

     



S ymbolic language corpus

The mean      and standard deviation      of each 
token      are expected to cluster around a central 
value. Data points far from this center are likely 
to be ill-formed text (outliers).

When the data has correct C:F ratio, but no meaning for the model

 Ex) too difficult or too easy data



→ prior-based filter is only good for filtering “noisy” data

Edge case

① Term frequency is a 1-dimensional representation of a 
word’s role

Using empirical law in linguistics

pre-trained on Pile-github for 6B token duration, evaluated across 6 symbolic problem-solving 
benchmarks.

 


CS: BIG-bench cs algorithms, Dyck: BIG-bench dyck languages, Op: BIG-bench operators, Ma: 
BIG-bench elementary math QA, GSM: GSM8k, SVA: SVAMP

Ours demonstrates consistent advantages in symbolic language and tasks. 
In addition, compared to FastText and DSIR—which require reference 
curation—it is much simpler to implement.

', url, this.config() );\n\n        // console.log( 'Requests:' + this.counter );\n        callback( 
values, this.config() );\n    }\n};\n\nexports.flatten = function() {\n    var index;\n    var 

output = {};\n\n    // Y'all ready for this?\n    //\n    // 
░░░░░▄▄▄▄▀▀▀▀▀▀▀▀▄▄▄▄▄▄░░░░░░░\n    // 

░░░░░█░░░░▒▒▒▒▒▒▒▒▒▒▒▒░░▀▀▄░░░░\n    // 
░░░░█░░░▒▒▒▒▒▒░░░░░░░░▒▒▒░░█░░░\n    // 
░░░█░░░░░░▄██▀▄▄░░░░░▄▄▄░░░░█░░\n    // 
░▄▀▒▄▄▄▒░█▀▀▀▀▄▄█░░░██▄▄█░░░░█░\n    // 
█░▒█▒▄░▀▄▄▄▀░░░░░░░░█░░░▒▒▒▒▒░█\n    // 
█░▒█░█▀▄▄░░░░░█▀░░░░▀▄░░▄▀▀▀▄▒█\n    // 
░█░▀▄░█▄░█▀▄▄░▀░▀▀░▄▄▀░░░░█░░█░\n    // 

' مِمَّا افْتَرَضْتُ عَلَيْهِ، وَمَا يَزَالُ عَبْدِي يَتَقَرَّبُ إِلَيَّ بِالنَّوَافِلِ حَتَّى أُحِبَّهُ، فَإِذَا أَحْبَبْتُهُ، كُنْتُ سَمْعَهُ الَّذِي يَسْمَعُ بِهِ، وَبَصَرَهُ الَّذِي يُبْصِرُ
أُحِبَّهُ، فَإِذَا أَحْبَبْتُهُ، كُنْتُ سَمْعَهُ الَّذِي يَسْمَعُ بِهِ، وَبَصَرَهُ الَّذِي يُبْصِرُ بِهِ، وَيَدَهُ الَّتِي يَبْطِشُ بِهَا، وَرِجْلَهُ الَّتِي يَمْشِي بِهَا، وَإِنْ سَأَلَنِي

بِهِ، وَيَدَهُ الَّتِي يَبْطِشُ بِهَا، وَرِجْلَهُ الَّتِي يَمْشِي بِهَا، وَإِنْ سَأَلَنِي لَأُعْطِيَنَّهُ، وَلَئِنِ اسْتَعَاذَنِي لَأُعِيذَنَّهُ، وَمَا تَرَدَّدْتُ عَنْ شَيْءٍ أَنَا فَاعِلُهُ
لَأُعْطِيَنَّهُ، وَلَئِنِ اسْتَعَاذَنِي لَأُعِيذَنَّهُ، وَمَا تَرَدَّدْتُ عَنْ شَيْءٍ أَنَا فَاعِلُهُ تَرَدُّدِي عَنْ نَفْسِ عَبْدِي الْمُؤْمِنِ، يَكْرَهُ الْمَوْتَ وَأَ

تَرَدُّدِي عَنْ نَفْسِ عَبْدِي الْمُؤْمِنِ، يَكْرَهُ الْمَوْتَ وَأَ'
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◇ ▶ ■ ♠ ♥ Across languages, high-

frequency words correspond to 
functional words.

L arge scale generalizationTom is a happy boy


James is the next president

Weak approximation
Joel Singer 🎵🎤 Joel Singer 🎶🎵🎤 Joel Singer 🎤 Joel Singer 🎶 

Joel Singer 🎵🎤 Joel Singer 🎶 Joel Singer 😛🎤 Joel Singer 🎶 
Joel Singer 🎶🎵🎤 Joel SingerJoel Singer 🎤 Joel Singer 🎶 Joel 
Singer 🎶 Joel SingerJoel Singer 🎵🎤 Joel Singer 🎤 Joel Singer 

🎤🎵💦 Joel Singer 😛🎤 Joel Singer 🎤👯 Joel Singer 🎶 Joel 
Singer 🎤 Joel Singer 🎶 Joel Singer 🎤🎧🎼 Joel Singer 🎶 Joel 

Singer 🎤 Joel Singer

. R. 1285.  [85a] C. Chem. Ignatyev. M. Chen. Rev. B. 67. Z. 
Technol. M. Gandini. G. R.-T. S. ChemSusChem 2011. 2001. J. 
[83b] R. 1130. 601. Marquardt. Ott. [84g] D. [79b] R. S. A. 3. 
Soc. Surv. Sodesawa. S. E.  D. Zhu. Bicker. Hausoul. M. 2011. 

H.-D. A. 385. Wang. 2007. 2003. Bryce. 2011. Kruithof. N. 
Elankovan. 2001. Van de Vyver. P. 2. Aida.  A. Green 

Chem.com Macromol. 3. F. N.

Inspiring work. Impressive. Mediocre. So-so. Shoddy. 
Botched.\n72 (Four of Pentacles) Frugal. Thrifty. 

Economical. Financially conservative. Millionaire mind. 
Holding firm. Traditional. Conventional. Savings. Accrue. 

Feasible. Cheap. Avarice. Greedy. Hoard. Stockpile. Scrimp. 
Miserly. Closefisted. Stingy. Scrooge. Tightwad. Penny 

pincher. Cheapskate.\n73 (Five of 


② Well-formed sentences typically exhibit a consistent 
range of lexical density content : function

SINGH 3 AMMATUL FATIMA AFAQ AHMAD 28 PRIYA KESHARI 
SITA RAM KESHARI 4 AMRITA BARANWAL CHANDRESH 

BARANWAL 29 PRIYANKA KESARWANI B K KESARWANI 5 
ANAMIKA SINGH SANKATA PRASAD SINGH 30 PUSHPA MAURYA 

PARDESHI MAURYA 6 ANAMIKA SINGH RANGBAJ SINGH 31 
RAFAT ANIS MOHD ANIS 7 ANITA GAUTAM SHIVA KANT 32 

RASHMI UPRETI DINESH CHANDRA UPRETI 8 ANITA 

Tom is a happy boy




James is the next president

 3    :    2

 3    :    2 optimum water fo boat entering fighting design gliding pocket. 
ensures toughest Weight bicycle pocket materialTHY 

COLLECTIBLES Wooden Bowl Handmade Storage Natural Root 
Woodpowder. local oven 17 into batter supercharge Bake use 

Matcha Baking diagnose regular pressure open beautiful Sugar 12 
fresh? out weight stop help provides. What ensures world Our 

which location wire up less energy rich to calories. AND 

PPL

Prior mean


Prior stds

Daily life. Ordinary. Common. Regular. Average. Normal. Usual. 
Consistent. Leatherback. Turtle. Tortoise. Mundane. Sudra. Plodding. 

Lazy. Sloth. Sedentary. Sluggish. Lazybones. Sofa. Couch potato. 
Dullard. Drone. Tedious. Monotony. Slob. Slovenly.\n68 (Page of 

Pentacles) Learning. Studying. Education. Student. Pupil. Classroom. 
School. College. University. Campus. Dormitory. Semester. Collegiate. 
Scholar. Academic. Academia. Library. Educated. Well learned. Book s

mart. Principal. Graduate. Tutor. Professor. Educator. Faculty. 
Lettered. PhD. Highly educated. Lecture. Seminar. Curriculum. 

Syllabus. Courses. Classes.

PPL

Prior mean


Prior stds

ਵਹ  ਨਾਮ  ਰਤਨ  ਧਨ  ਲਾਹਾ ॥\nਬਿਖਿਆ ਮਲ  ਜਾਇ ਅ ਮ੍ਰਿਤ ਸਰਿ ਨਾਵਹ  ਗ ਰ 
ਸਰ ਸ ਤ ਖ  ਪਾਇਆ ॥੮॥\nਸਤਿਗ ਰ ਸ ਵਹ  ਸ ਕ ਨ ਕੀਜ  ॥\nਆਸਾ ਮਾਹਿ 

ਨਿਰਾਸ  ਰਹੀਜ  ॥\nਸ ਸਾ ਦ ਖ ਬਿਨਾਸਨ  ਸ ਵਹ  ਫਿਰਿ ਬਾਹੜਿ ਰ ਗ  ਨ ਲਾਇਆ ॥
੯॥\nਸਾਚ  ਭਾਵ  ਤਿਸ  ਵਡੀਆਏ ॥\nਕਉਨ  ਸ  ਦ ਜਾ ਤਿਸ  ਸਮਝਾਏ ॥\nਹਰਿ 

ਗ ਰ ਮ ਰਤਿ ਏਕਾ ਵਰਤ  ਨਾਨਕ ਹਰਿ ਗ ਰ ਭਾਇਆ ॥੧੦॥\nਵਾਚਹਿ ਪ ਸਤਕ ਵ ਦ 
ਪ ਰਾਨਾ  ॥\nਇਕ ਬਹਿ ਸ ਨਹ'

PPL

Prior mean


Prior stds

(b) (c)(a)
Well formed

✓

boy boy boy boy boy



is the a is the

5    :    0

0    :    5
Ill formed

✗ Seems well-formed with common words and grammar,

but no meaning

Rare words Common words, 

broken grammar Consistent superiority over PPL-based filter, on larger model size and training scale


