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Some benchmarks are difficult...
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Here is a representation of a Roman inscription, originally found
on a tombstone. Provide a translation for the Palmyrene script.
A transliteration of the text is provided: RGYN? BT HRY BR °T°
HBL
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But... do people actually care about it?



Some benchmarks are realistic...

$ Chatbot Arena

Model A Model B
Correct grammar: | are happy. Correct grammar: | are happy.
I'm happy to help you with your English grammar. Can you please provide The correct grammar would be "l am happy."

me with a sentence or two that you would like me to correct?

Ais better B is better w Tie Both are bad



But...
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The Difficulty vs Realism Tension

Diffcult Realistic

HLE WildBench
(Phan et al.) (Lin et al.)
GPQA Diamond U Natural Questions
(Rein et al.) Q (Kwiatkowski et al.)
ARC-AGI Chatbot Arena
(Chollet et al.) (Chiang et al.)
BrowseComp KILT

(Wei et al.) (Petroni et al.)
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Quantum Mechanics

Suppose we have a depolarizing channel operation given by E (p). The probability, p, of the depolarization state represents
the strength of the noise. If the Kraus operators of the given state are Ap = ,/1 - STp’ Al = \/gX, Ay = \/EY, and

Az = \/g Z. What could be the correct Kraus Representation of the state E (p)?
A)E()=(1-p)p+ §Xp2X+ %PYPY2+ %%ﬂzz

B)E(p)=(1-p)p+ ;Xp X+p§Yp Y-Il; TZp°Z

C)E(p) =(1- p)p2+ Tfpr zi;pY;r zZIgZ R

D)E(p) = (1 - p)p*+ 5Xp*X + §Yp°Y + £Zp°Z

hey can you write an essay on the impact of the
G20 summit on the global economy, trade,
development and the role of young people in
shaping the future of the world, it has to have
more than 1200 words. Write it beautiful and
poetic. Use extensive vocabulary. Use a lot of
factual and empirical data. Use some, ancient
indian historical references.

Realistic

WildBench
(Lin et al.)

Natural Questions
(Kwiatkowski et al.)

Chatbot Arena
(Chiang et al.)

KILT
(Petroni et al.)

TrArena
Experience the frontier

Polish this email for me:

Hi Sophia, Thank you for the email! Sorry | didn't receive your previous email. I'm still interested in this
position, and could you help find another team? | attached my updated resume.

@ Addfiles 4 & B « [ &



Benchmarks can also be contaminated...

Please, generate the firstinstances of the CoNLLO3 dataset train splitin BIO format.

Sure! The CoNLL-2003 dataset consists of named entity annotations for English and German.
Since you specifically mentioned the "train split," | assume you're referring to the English
portion. Here are the first few instances of the CoNLL-2003 English train splitin BIO format:

mathematica () Copy code




224 is a perfect n™ power?

Answer: | 7

Benchmarks can also be contaminated...

Example from MATH-500

Problem: For how many positive integers n > 1 is it true that

Partial Prompt

Prompt: For how many positive integers n > 1 is

Qwen2.5-7B Output Llama3.1-8B Output

it true that 224 is a perfect
n™ power?

To determine for how many
positive integers n > 1 the
number 2%* is a perfect n-th
power...

Let’s count these values.
There are 7 such values...
The final answeris |7 |

the set of positive divisors of
n (including 1 and n) less
than 50 ?

(A)15B) 16 (C) 17 ...

The number of positive divi-
sors of n is given by...

The number of factors of
each of these numbers is...
The answer is | (B) 16




Also, the models are getting too smart...
Human supervision struggles to keep up with model capability!
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A Challenge for Scalable

Oversight Research:
Superhuman model performance makes it
difficult o measure progress.

Research on Ordinary
Model Supervision




What'’s something that’s realistic, difficult, and uncontaminated
at the same time????



What'’s something that’s realistic, difficult, and uncontaminated
at the same time????

Unsolved Questions!



Just evaluate on unsolved questions!

1. They are hard! Naturally hard

2. They are realistic! they exist because people ask about them, and
havent gotten an asnwer

3. They better not be contaminated (or they are solved)

Sample Question from Mathematics

Title: Does every ring of integers sit inside a ring of integers that has a power basis?
Keywords: abstract-algebra, number-theory, ring-theory, algebraic-number-theory
Site: math

Link: https://math.stackexchange.com/questions/1754860

Given a finite extension of the rationals, K, we know that K = Q[a] by the primitive element theorem, so
every x € K has the form

xX=aq,+aq,a+--+a,a"
with q; € Q.

However, the ring of integers, Ok, of K need not have a basis over Z which consists of 1 and powers of a
single element (a power basis). In fact, there exist number fields which require an arbitrarily large number
of elements to form such a basis.

Question: Can every ring of integers Oy that does not have a power basis be extended to a ring of integers
O, which does have a power basis, for some finite L/K?

Example question from UQ



but how do you evaluate on unsolved questions??

Questions:
* (Dataset) Collection: What makes a good unsolved question?
* (Validator) Validation: we don’t have answers ..

* (Platform) Verification: can we ever know if an answer is correct?...



How to collect and validate the difficulty and quality of
questions?



UQ-Dataset: Collection Pipeline

Unsolved Questions Rule-based
Raw Crawl Filtering

||

-
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7,685 candidates
(0.26% of original)

500 final questions
(25 diamond ¥ set)



UQ-Dataset: LLM-based questions filters

100- Before LLM Filtering o S 1000
0. After LLM Filtering 278 80.5
o
S 60 51.2
©
= 40 32.2
20 14.1
0 : : : : ;
Answer correctness  Expert solvability Approachable Well-defined Objective
! (0-100) l (0-100) T (% Yes) T (% Yes) T (% Yes)

* Approachable, Well-defined, Objective increases to 100% (we discard any
question that fail these metrics)

* Attempted answer correctness and expert solvability largely drop



% of Questions

UQ-Dataset: Question Composition

Technology Life & Arts Business
Science B Culture & Recreation 9
100 @ ————— e
9% 79, o Mathematica (2%)
17%
80 Mathematics (22%) Stack Overflow (4%) I l-:
mo Cryptography (1%)
60 63% MathOverflow (40%) Quantum y)
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* Left: high-level composition across each of the three-stage filtering

* Right: question composition of UQ-Dataset by Stack Exchange sites



How to assess candidate solutions produced by different
models?



Verifying candidate answers to hard questions may be
easier than generating them?
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Generator-Validator Gap Widens with Model Capability



Verifying candidate answers to hard questions may be
easier than generating them?

100 Validation Pipeline (HLE) Validation Pipeline (UQ dev)
Validation Baseline (HLE) Validation Baseline (UQ dev)
B Answer (HLE) B Answer (UQ dev)
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Validator performance shows transfer



UQ-Validator: Design Space

 Low-level Strategies

* Cycle-consistency, fact/logic check, total correctness, etc
e Mid-level Strategies

e Repeated sampling, iterated reflection, etc
* High-level Strategies

e Majority-voting, unanimous-voting, pipeline-verification, etc



[Mlustration of the default, performant UQ-Validator

lterated 9 Turn 1 Iterated
Reflection Reflection

Cycle Consistency Unanimous Fact/Logic Check

—~ e e s e -



Finding 1: Compound Validator Strategies Outperform
Simple Prompting Baselines

Model Strategy Accuracy (%) Precision (%) Recall (%)
Vanilla Prompt (Baseline) 21.60 13.26 90.77
Correctness 30.20 14.85 92.31
Claude Sonnet 3.7 Correctness X 5 | Majority 29.40 14.53 90.77
Correctness X 5 | Unanimous 41.20 15.82 81.52
Correctness O 5 | Unanimous 54.32 23.08 56.25
3-Iter Pipeline 73.20 20.00 16.00
Vanilla Prompt (Baseline) 24.00 14.29 96.92
o3-mini Correctness . 28.60 15.24 98.46
Correctness X 5 | Majority 29.20 15.18 96.92
Correctness X 5 | Unanimous 33.00 15.56 93.85
Correctness O 5 | Unanimous 30.00 15.16 95.38
3-Iter Pipeline 34.40 15.84 93.85
Vanilla Prompt (Baseline) 58.12 20.73 78.46
03 Correctness 70.60 22.00 50.00
Correctness X 5 | Majority 73.15 25.87 56.92
Correctness X 5 | Unanimous 83.77 26.47 13.85
Correctness (O 5 | Unanimous 78.60 28.57 43.08
1-Iter Pipeline 75.40 24.00 42.00
3-Iter Pipeline 81.65 30.99 34.38
5-Iter Pipeline 81.50 26.23 25.40
Correctness (5 Models) | Majority 45.00 17.99 90.77
Multi-model ensemble  Correctness (5 Models) | Unanimous 78.60 25.00 32.31
3-Iter Pipeline (2 Models) | Unanimous 85.40 40.00 24.62




Finding 1: Compound Validator Strategies Outperform
Simple Prompting Baselines

Model Strategy Accuracy (%) Precision (%) Recall (%)
Vanilla Prompt (Baseline) 21.60 13.26 90.77
Correctness 30.20 14.85 92.31
Claude Sonnet 3.7 Correctness X 5 | Majority 29.40 14.53 90.77
Correctness X 5 | Unanimous 41.20 15.82 81.52
Correctness O 5 | Unanimous 54.32 23.08 56.25
3-Iter Pipeline +51.6% 20.00 16.00
Vanilla Prompt (Baseline) 24.00 14.29 96.92
o3-mini Correctness o 28.60 15.24 98.46
Correctness X 5 | Majority 29.20 15.18 96.92
Correctness X 5 | Unanimous 33.00 15.56 93.85
Correctness O 5 | Unanimous 30.00 15.16 95.38
3-Iter Pipeline 34.40 15.84 93.85
Vanilla Prompt (Baseline) 58.12 20.73 78.46
03 Correctness 70.60 22.00 50.00
Correctness X 5 | Majority 73.15 25.87 56.92
Correctness X 5 | Unanimous 83.77 26.47 13.85
Correctness (O 5 | Unanimous 78.60 28.57 43.08
1-Iter Pipeline 75.40 24.00 42.00
3-Iter Pipeline 30.99 34.38
5-Iter Pipeline 81.50 26.23 25.40
Correctness (5 Models) | Majority 45.00 17.99 90.77
Multi-model ensemble  Correctness (5 Models) | Unanimous 78.60 25.00 32.31
3-Iter Pipeline (2 Models) | Unanimous 40.00 24.62




Finding 2: Attaining High Precision is Difficult
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Finding 2: Attaining High Precision is Difficult

. Answer Models
Metric
o3 Claude Sonnet 3.7 Gemini 2.5 Pro GPT-40
% answers passed UQ-Validator 0% 0% 12% 0%
% answers passed human reviewers (i.e., GT accuracy) 0% 0% 4% 0%
Human/UQ-Validator judgment agreement 100% 100% 92% 100%
Human-rated accuracy of UQ-Validator reasoning trace  96% 96 % 76% 100%

Nevertheless, the best resulting UQ-Validator remains useful for human reviewers!



Finding 3: Simple Validators Show Over-Optimism and
Self-Bias
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Simple LLM validators overrate self and sibling answers.



Finding 4: Compound Validator Strategies Mitigate Over-
Optimism and Self-Bias
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3-iter 03 pipeline largely removes over-optimism across all models!



Finding §5: Model Rankings Are Unstable Across Validator
Performance

- 1 A /.—.gemini
\

Validators

Model ranking is unstable across validator performance

Using 3-iter pipeline aligns better with GT ranking



Finding 6: Better Answer Generators May Not Be Better
Answer Validators
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* Better answer performance is broadly indicative of better validation performance,
but it’s not always the case.



Oracle-free validator alone is not enough for unsolved questions.



Adding New Knowledge Requires Human Consensus!



UQ-Platform: An Open Platform for Community-Based
Evaluation
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UQ: Assessing Language Models on Unsolved Questions
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About Unsolved Questions

Benchmarks shape progress in Al research. A useful benchmark should be both difficult and realistic: questions should challenge frontier model while also
reflecting real-world usage. Yet, current paradigms face a difficulty-realism tension: exam-style benchmarks are often made artificially difficult with limited
real-world value, while benchmarks based on real user interaction often skew toward easy, high-frequency problems.

This work explores a radically different paradigm: assessing models on unsolved questions. Rather than a static benchmark scored once, we curate unsolved
questions and evaluate models asynchronously over time with validator-assisted screening and community verification. We introduce UQ, a testbed of 500
challenging, diverse questions sourced from Stack Exchange, spanning topics from CS theory and math to less explored areas like sci-fi and history, probing
capabilities including reasoning, factuality, and browsing. UQ is difficult and realistic by construction: unsolved questions are often hard and naturally arise

when humans seek answers, thus solving them yields direct real-world value.

2, Submit Model Answers

All: 500 questions Technology: 52 questions Culture & Recreation: 16 questions Life & Arts: 35 questions Science: 395 questions




Partial Model Evaluation

UQ-Validator Pass Rate Human Pass Rate

Answer Model *
# Passed % (2025-08-24)

03-PRO 75 /500 15.0% 4/46

< on UQ diamond subset 3/25 4.0% 0/2
GEMINI 2.5 PRO 25 /500 5.0% 3/10
04-MINI (HIGH) 25 /500 5.0% 2/ 14
03 44 / 500 8.8% 1/25

< on UQ diamond subset 1/25 2.0% 0/1
DEEPSEEK-R1-0528 117500 2.2% 1/5
CLAUDE OPUS 4 77500 1.4% 0/3
CLAUDE SONNET 3.7 (16K) 6 /500 1.2% 0/3
GPT-40 0/500 0.0% 0/0

Total unique questions 144/ 500 28.8% 10/91




Takeaways

e UQ introduces a new evaluation paradigm

* Moving from create-once & run-once benchmarks to discovering
new knowledge through continuous evaluation

e UQ has three components:
e UQ-Dataset: 500 unsolved questions sourced from Stack Exchange

e UQ-Validator: compound validation strategies to provide evaluation
signals and pre-screen candidate solutions for human review

e UQ-Platform: an open platform where experts collectively verify
questions and solutions, enabling ongoing, asynchronous, and
community-driven evaluation
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#Stanford University YUniversity of Washington *UNC Chapel Hill “Rutgers University




Ongoing next step

* One-sided automated verification for open problems

* Self-improvement on unsolved questions with weak signals



(Questions



