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Quiz : Which Questions did GPT 5.2 Thinking get right?

Question B

What is the number of | For S = {1,...,8}, What is the number of

crossings of red and how many maps orbits in the perfect

blue lines? 0:5x%x 85— S make cone decomposition of
(S,0) into a group? ATOP?
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Highschool Benchmarks

GSM8K  Grade-school word problems, multi-step arithmetic
Final answer — Parse + exact match

MATH AMC/AIME competition problems, various subjects
and difficulty levels
Final answer — Parse + equivalence check

OTIS Mock AIME  Student-written AIME-style problems
Final answer — Exact match (integers 000-999)

Typical task: Solve a problem, provide numerical answer

GSMBK: “A club has 18 members, each paying $12. The club spends $95 on snacks
and $40 on posters. How much is left?”

MATH: “The inverse of f(x) = 2:;51 may be written as f~1(x) = ‘zxx—ig. Find a/c.”

Johannes Schmitt (ETH Zurich) Benchmarking Al on Math 4/20


https://github.com/openai/grade-school-math
https://github.com/hendrycks/math
https://epoch.ai/benchmarks/otis-mock-aime-2024-2025

SOTA Progress: Highschool

100% MATH L5
—F ¢ AIME
3
— 1 Fa—
 ———
80% . J
i

o

60% q
'_._,-._
o

40% 1

L
20%
>
@ -0 -8
0% o—2 T d T T T T
Jan'23 Jul 23 Jan 24 Jul 24 Jan '25 Jul 25 Jan 26

Johannes Schmitt (ETH Zurich) nchmarking Al on Math



Olympiad & Undergraduate Benchmarks

AMO-Bench Original IMO-difficulty problems
Final answer — Parser + LLM

IMO-ProofBench Mix of recent + original IMO-type problems
Proofs — IMO-style scoring (Human + Al)

Typical task: Prove a statement or find all solutions

“Determine all functions f : Z — 7 such that for all x,y € Z,
f(2x) +2f(y) = f(F(x +y)).”

Johannes Schmitt (ETH Zurich) Benchmarking Al on Math 6/20


https://amo-bench.github.io/
https://imobench.github.io/

SOTA Progress: Highschool + Olympiad

100% MATH L5
o—F2 o AIME
1 :Q
o
 ———
80% R o
o]
IMO-PB
[ 4 AMO
60% 1 .J
—o—9-— o1
o—1 . al
40% g .7J
OA
L -
20% ——
.‘ »-
. ° *——0 -8 o
0% == : - o . :
Jan 23 Jul 23 Jan ‘24 Jul 24 Jan ‘25 Jul 25 Jan 26

Johannes Schmitt (ETH Zurich) nchmarking Al on Math



Research-Level Benchmarks

Humanity’s Last Exam  Expert-level questions, various subjects (41% math)
Final answer — LLM-judge

FrontierMath  Undergrad to Expert (T1-3), Research project (T4)
Final answer — Python verifier

MathScienceBench  PhD-level problems; pure reasoning without tools
Final answer — LLM-judge

IMProofBench  Expert problems (incl. open questions)
Proofs — Human grading
Final answer — Parser with human verification

Typical task: Solve a research-level problem (hours/days for humans)

“Construct a degree 19 polynomial p(x) € C[x] such that
X = {p(x) = p(y)} C P! x P! has > 3 irreducible components (not all linear). Choose
p(x) odd, monic, real coefficients, linear coeff. —19. Calculate p(19).”
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Research Benchmarks: Overview
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Research Benchmarks: Overview

HLE FrontierMath MathScienceBench IMProofBench
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Quality Control Expert review Expert + peer
Answer Format Final answer Final answer
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Python No Yes
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Web Search No No
Evaluation

Human Grading No (LLM) No (Python)

Final Answer Yes Yes
Question Submissions Completed Completed
Private? Partial (holdout)  Partial (holdout)
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IMProofBench: Methods
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Research Benchmarks: Comparison

HLE FrontierMath MathScienceBench IMProofBench

# Questions 2,500 (public) 300 + 50 140 63
Quality Control Expert review Expert + peer Model screening Peer-reviewed
Answer Format Final answer Final answer Final answer Proof + Final
Tool Use

Python No Yes No Yes

Computer Algebra No SymPy No SageMath+

Web Search No No No Yes
Evaluation

Human Grading No (LLM) No (Python) No (LLM) Yes

Final Answer Yes Yes Yes Yes
Question Submissions Completed Completed Open Open
Private? Partial (holdout)  Partial (holdout) Partial (answers) Yes

A ! OpenAl access
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IMProofBench: Results
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IMProofBench: Results
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IMProofBench: Results
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SOTA Progress: All Benchmarks
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IMProofBench: Lessons Learned
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Actual Research as a Benchmark

@ 20 / 63 questions are open: conjectures, formula reconstruction, ...

@ New Al release: solution attempts forwarded to authors for grading

= Math Research as a Service

First Progress (December '25)
Open Question in Enumerative Geometry

@ Discovered in experiments with
OpenEvolve

@ Solved autonomously by GPT-5

@ Write-up with Claude and Gemini

@ Partial Lean formalization with
GPT-5.2 and Claude Code

For details: see arXiv:2512.14575

Let g,n € Zg with 29 — 2 +n > 0, and let
E(g,n) = {e =(e1,---ren) €ZYg:le| =) e;=39-3 +n} .
=
An element e € E(g, n) is called balanced if |e; — e;] < 1for1 <i,j < n.
For e € E(g,n), consider the descendant integral
D)= [ wrugevi.
Mg

Prove o give a counter-example to the following claim:

The function D : E(g,n) — Q, e ~ D(e) achieves its maximum on a balanced

vector e € E(g,n).
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https://arxiv.org/abs/2512.14575

Summary

© Al math capabilities continue to increase — currently no sign of
plateau

@ Lots of decisions when designing benchmarks: tools, agent harness,
evaluation mode

© Questions: How could we make IMProofBench better? What
experiments would you like to see?

Thank you!

johannes.schmitt@math.ethz.ch

Data sources:
https://epoch.ai/benchmarks
https://github.com/meituan-longcat/AMO-Bench
https://imobench.github.io/
https://scale.com/leaderboard/humanitys_last_exam
https://math.science-bench.ai/
https://improofbench.math.ethz.ch/
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Shifting Goalposts: Epoch Capabilities Index

The problem: Individual benchmarks saturate quickly
e MATH: 23% (2023) — 98% (2025)
o GSM8K, MMLU, HellaSwag: all near ceiling

@ Hard to compare models across different eras

The solution: Epoch Capabilities Index (ECI)
@ Combines scores from 37 benchmarks into a single scale
@ Benchmark difficulty inferred statistically from overlapping results

@ Allows comparison even when individual benchmarks saturate

Source: https://epoch.ai/benchmarks/eci
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