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From Introductory to Olympian: The Rigorous Journey of Selection and Mastery
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Omni-MATH is a comprehensive and challenging benchmark specifically designed
to assess LLMs' mathematical reasoning at the Olympiad level. Our dataset
focuses exclusively on Olympiad mathematics and comprises a vast collection of
4428 competition-level problems. These problems are meticulously categorized
into 33 (and potentially more) sub-domains and span across 10 distinct difficulty
levels, enabling a nuanced analysis of model performance across various
mathematical disciplines and levels of complexity.
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Paper, code and trained models are available at:

https://omni-math.github.io

Model Acc Alg. PCal Cal Geo. DM. Num. App. #Tl1 #T2  #T3  #T4
Vanilla Models
InternLM2-MATH-mixtral8*22B 1424 1819 1250 10.16 870 803 1009 1236 4278 8.01 1035 6.74
DeepSeekMATH-7b-RL 16.12 2128 2045 1250 9.87 771 998 13.58 49.07 9.1 1149 7.80
Mathstral-7B-v0.1 19.13 2399 2500 1328 12.19 10.04 1458 1630 53.07 1093 1529 11.86
DeepSeek-Coder-V2-Lite-Instruct 19.73 2455 2386 1328 13.06 892 1588 16.81 5593 13.15 12.86 9.55
MetaLlama-3.1-70B-instruct 24.16 29.15 2759 1875 1476 11.74 17.03 24.66 62.66 1682 16.95 13.71
DeepSeek-Coder-V2 2578 3024 3523 1562 17.99 1271 2090 2358 6538 1884 18.06 14.61
Claude-3.5-SONNET 2623 3030 29.55 19.53 17.70 1574 1951 2670 6623 1891 1827 17.41
NuminaMATH-72B-COT 2845 3474 2727 21.88 2041 1695 2347 2506 6563 2370 20.33 21.08
Qwen2-MATH-7b-Instruct 29.36  36.08 3523 2422 18.68 1441 27.04 2593 6352 2430 21.52 18.54
GPT-40 3049 3612 39.77 2188 21.57 1574 2575 2938 6838 2501 21.83 1581
Qwen2.5-MATH-7b-Instruct 3322 3939 3750 3125 26.89 1693 28.62 3037 6623 2920 24.68 20.34
Qwen2-MATH-72b-Instruct 33.68 4027 37.50 2734 2253 17.50 30.01 3296 70.10 29.06 24.71 17.98
Qwen2.5-MATH-72b-Instruct 3620 4333 4253 3984 2657 1828 3428 3337 7096 3137 27.75 22.29
Test-time Scaled Models
Qwen2.5-MATH-7b-Instruct RM@8 3570 4212 3678 33.59 31.89 1896 29.59 30.88 67.95 3146 2741 240
Qwen2.5-MATH-7b-Instruct RM@256 3579 4254 49.43 39.06 2579 19.75 31.66 33.13 6824 3048 27.81 23.71
Qwen2.5-MATH-72b-Instruct RM@8 3634 43.89 4828 3438 2618 1828 3330 34.12 7124 32.04 2694 2343
Qwen2.5-MATH-72b-Instruct RM@256 3595 4347 47.13 3594 2510 19.41 3264 3412 6838 3146 27.68 26.28
OpenAl ol-preview 5255 57770 5747 5391 43.11 3126 49.67 5342 80.11 5083 4225 37.71
OpenAl ol-mini 60.54 67.82 68.18 60.94 51.50 37.68 61.74 60.52 82.23 63.10 49.11 42.69

Data Leakage Analysis

Average difficulty of Contaminated and Correct Instances

Contaminated and Correct Instances of Different Models

B Contaminated 6 W= Contaminated
= Correct >,
0 >
2 8’
w g,
g
<.
o
& &
&
& &
& 2 &
5
& & ¢
Difficulty Consistency Analysis
= 2i11) iz >
A= + B
60 Performance e ; {mm(m T — @) T <=

~o Consistency

As the difficulty increases, the
overall accuracy of all models
declines. Additionally, we note
that as model’s capability
improves, their consistency also
increases.
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Evaluation

Formating Omni-MATH
Model Answer:
\boxed{
\begin {aligned}
& (1,00, 0),\\

Problem:
Find all nonnegative integer $(x,y,z,w)$
of the equation\[2°x\cdot3"y-5"7\cdot7Aw=1.]

Reference Answer: & (3,\0,\0,\ 1), \\
\boxed{(1, 1, 1,0), (2, 2, 1, 1), &(1L\1V1\0),\
(1,0,0,0), (3,0,0, 1)} &(2\2)\ 1\ 1).
\end{aligned}
i
Reasoning
Problem: Model Answer:

+a=1foranyn>1,
+orn=2anda+ I is a power of 2,
cora=2andn=6.

Find all positive integers $a,n\gel$ such that..

Reference Answer:
\boxed{(2, 6), (2°k - 1, 2), (1,n)
\text{ for any } n\ge 1}

Model LLaMA-2-7b-Chat  LLaMA-3-8b-Instruct LLaMA-3.1-8b-Instruct
Success Consistency Success Consistency Success  Consistency
MetaLlama-3.1-70B-instruct 9881 73.63 99.76 71.61 99.76 8219
DeepSeek-Coder-V2 97.56 3836 10000 9335 10000 94.01
Qwen25-MATH-7b-Instruct 98.45 3592 9978 8980 100,00 90.69
OpenAl ol-preview 99.33 5503 10000 9083 9978 9128
OpenAT ol -mini 99.78 63.11 10000 8956 100.00 9178
Mathstral-7B-v0.1 99.33 3149 9978 9512 10000 9579
NuminaMATH-72B-COT 10000 3L11 10000 8889 10000 90.44
Qwen25-MATH-72b-Tnstruct — 98.66 3728 9978 9196 10000 9330
Total 98.99 45.50 99.89 89.75 99.94 9126

Our experiments reveal that GPT-40 evaluation can
align well with human evaluation with an accuracy
of 98% and the Omni-Judge achieves over 90%
consistency with GPT-40, providing an efficient and

reliable evaluation.

Rule-based Evaluation Subset

Model Acc @Rule 2821 | Acc @GPT-4o 4428
ol-mini 62.2% 60.54%
ol-preview 51.7% 52.55%
qwen2.5-MATH-72b-Instruct 35.7% 36.20%
qwen2.5-MATH-7b-Instruct 32.3% 33.22%
GPT-40 29.2% 30.49%
NuminaMATH-72b-cot 27.1% 28.45%
DeepseekMATH-7b-RL 14.9% 16.12%

*  Omni-MATH is cited by many famous work like:
Kimi-k1.5, Qwen-MATH, Frontier MATH, Livebench,
S1, Lmm-rl.

*  Omni-MATH is adopted for training by many
famous project like: Big-Math-Verified project,
DeepScaleR, DeepMath-103K, Meta-CoT.
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