
SimpleStrat: Diversifying Language Model Generation with Stratification

● Propose SimpleStrat, a stratified sampling strategy, for improving LLM diversity. 
● Introduce CoverageQA, a dataset of questions with multiple answers, for 

measuring diversity.
● We demonstrate as much as 5X improvement to coverage on CoverageQA and 

similar pairwise embedding distance at temp 0 as temp 1 on creative writing
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Let’s play rock 
paper scissors

Rock!

Sure, Rock!

“rock”

Motivating example:
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Let’s play rock 
paper scissors

Rock!

Sure, Rock!

“rock”

Motivating example:

We get rock 99 of 100 times !!
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Let’s play rock 
paper scissors

Ready Infectowania

Sure, Rock!

“rock”

We get rock 88 of 100 times !!

Motivating example:
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Let’s play rock 
paper scissors

Ready Infectowania…

Sure, Rock!

“rock”

Invalid response

Motivating example:
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We even get 2 invalid 
and only 1 paper !!



Problem: Language models fail to support modes
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Three Notions of Diversity
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Do you know the ground 
truth set of solutions?

Do you have access to the 
model logits?

Y

Distributional Diversity: 
KL Divergence to GT

Y
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Three Notions of Diversity
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Do you know the ground 
truth set of solutions?

Do you have access to the 
model logits?

Y

N
Open-ended Diversity: 
Embedding distance

N

Distributional Diversity: 
KL Divergence to GT

Y
Coverage Diversity: 

Recall over valid solutions

N



Humans aren’t random 
Eyler 2009
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SimpleStrat
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Method: Auto-stratification
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Method: Auto-stratification

Animal?
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Method: Auto-stratification

Animal?
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Method: Auto-stratification

Animal?
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SaltSalt

Q?

Y/N

20 Questions



Method: Heuristic Estimation
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Method: Probabilistic Prompting
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Example: “Name a Great Lake”
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Example: “Name a Great Lake”
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CoverageQA: Multiple correct answers
Benchmarks are currently structured to have one correct answer

…

Q: Name a US 
State

Alabama

Alaska

Arizona

Wyoming
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Resampling: Coverage Diversity

Getting one 
correct (1/25)
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Measuring diversity in creative writing

Writing 
Prompts

Story Outline A

Story Outline B

Open-ended 
Diversity

Spellcheck++
Format 

Adherence
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Story outlines - Open-ended domain
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SimpleStrat: Diversifying Language Model Generation with Stratification

● Propose SimpleStrat, a stratified sampling strategy, for improving LLM diversity. 
● Introduce CoverageQA, a dataset of questions with multiple answers, for 

measuring diversity.
● We demonstrate as much as 5X improvement to coverage on CoverageQA and 

similar pairwise embedding distance at temp 0 as temp 1 on creative writing
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