ACL 2026
SAN DIEGO

AMO-Bench: Large Language Models Still

AMO-Bench
Struggle in High School Math Competitions

Advanced Mathematical Reasoning Benchmark
with Olympiad-Level Problems.

Junlin Liu', Shengnan An? Shuang Zhou? Dan Ma?, Yehao Lin? Xinxuan Lv?,
Xuanlin Wang?, Xiaoyu Li?, Ziwen Wang?, Xuezhi Cao?, Xunliang Cai?

' University of Chinese Academy of Sciences
2 Meituan
*Harbin Institute of Technology

4 .Leaderboard

AMO-Bench(Ours) HMMT25 AIME25 AIME24 MATH500

i ! I
1 I I
I I I
! 1 63.1 ; 1
H : B Proprietary Models !
1 I 60 Em O S Model i
Models - 90.6 o : : = I:(pen Qurc; d0| els :
100 LongCat-Flash-Thinking : _ 9g.098.8 >~ H ! easoning .o els :
mm GLM-4.5 95.4 ! : Non-Reasoning Models :
oy 34:6 933 939 939 i i 50 - 48.6 478 476 I
B Qwen3-235B-A22B-Thinking-2507 92.5 . 92.0 i i .647.347.3 [
= Gemini-2.5-Pro 90.6 59,2 a0 3 [ 207 | I 43.6 I
90 B DeepSeek-V3.1-Thinking : o 87.9 ' i : 40.2 )
5 Thinki - 85.5 I 1 = 40 - 38.7 I
B GPT-5-Thinking (High) 83.7 83.8 84.8 : : S 36.8 :
: : ~ 3483143 o4 :
29 3804 | | o | ,
380 | ] 1© . 300 50 ¢ |
76.3 1 10 30 2277 1
' | | Z : |
S = = i
] 1
SN 70 | l I 20 18.2 18.1 '
o 1 | 1
1 I % [
> ! : o 131 '
5 : ! / 10.910.6 g g !
G 1 I 10 A : 7.5 1
S 60 | T | i : % ?“/ 32 41 i
3 : : 7 0 |
g 52.4 : Lo 77 A2\ :
1 I I
I 1 o S XX QD X N O AN O 1
- ! & F @ AR AR SN A )y -
43.6 : | N VSN LEF ¥ P |
! ! ARG S & AT R :
40 38.7 I l ¥ & 0y Q N & I
36.8 I I g L g o o Q I
i AR :
¢ NG [
1 | Q B 7 N
I I {\4’ 1 (@) i
i | ] i
30 : 1 O & :
i I S I
I I I
1 I I
: L e e e e e e e e e e e e e e e e e e e e e e e e e e e e o o o B o B o B o o o o B o o o o o 1
20 | !
1
1
]
1
1
]
1
1

5.Results and Analysis

(1) The performance and variance of LLMs on AMO-Bench

Challenges Key Features

: 1 1 1

1 1 1 1

o s 8 : Model AMO-Bench (%) AMO-Bench-P (%) |

(1) Performance saturation. (1) Original problems. i Model ek feetd) | i ode OrBeneh () AVD-Beneh (0
o . - | Gemini-3-Pro 14 6.1 | | Gemnisho o @lEld o @4El7

(2) Data memorization from competitions. (2) Guaranteed difficulty. | DeepSeek-V3.2-Speciale 17 603 | : eepSeck-V3.2-Speciale 603+ 1. 62314 |
: wen3-Max-Thinking (Preview 1-9 57.4 : ] Qwen3-Max-Thinking (Preview) 574+ 1.5 60.0 = 1.7 !

: : : . 1 8 ) ! ! GPT-5.1-Thinking (High) 56.4 + 1.3 58.9 + 1.6 '

(3) Proof-based problems require expert (3) Finalanswer based grading. | GPT:s.1-Thinking (High) 13 se4 | i e Se4xls SOELE |
I Kimi- - ng — . 1 - ; : : . I

' H H ' Claude-Opus-4.5 2-12 54.8 : ! Claude-Opus-4.5 548+ 1.6 59.8 + 1.8 I
verification. (4) Humanannotated reasoning paths. e i us i ek o gasns  mwsds |
! GPT-5-Thinking (High) 3-13 524 : ! GPT-5-Thinking (High) 524 £ 1.6 54.8 4 1.8 !

| DeepSeek-V3.2-Thinking 3-13 519 | : DeepSeek-V3.2-Thinking 519+ 1.3 53215 i

| Grok-4 4-15 48.6 ! i Grok-4 486 + 1.5 55.1 +1.8 :

: Qwen3-235B-A22B-Thinking-2507 4-16 47.8 i : Qwen3-235B-A22B-Thinking-2507 478 1.6 56.2 +2.0 i

i DeepSeek-V3.1-Thinking 6-16 47.6 ! i DeepSeek-V3.1-Thinking 47.6 + 1.6 53.0+ 1.9 ;

! Grok-4.1-Fast 4-16 47.3 i : Grok-4.1-Fast 473+1.3 MBS i

i LongCat-Flash-Thinkin 10-16 43.6 I i LongCat-Flash-Thinking 436+ 1.8 453 +2.0 [

: : : : 4m i (High) : 11-19 402 : : l

I o4-mini1 (Hig — ; - 1 04-mini (High) 402 + 1.7 43.8 +2.0 i

2 .Construction P |pel ine | Gemini-2.5-Pro 021 387 | i Gl 2 £ L
I -4, = . l -4. i . . . i

E Qwen3-Next-80B-Thinking 15-22 34.8 i E Qwen3-Next-80B-Thinking 348 £ 1.5 374+19 i

F o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e oo oo i DeepSeek-R1-0528 15-21 34.3 E i DeepSeek-R1-0528 343 + 1.7 37.1 +2.0 :
: B ) ! 03-mini (High) 16-22 32.4 ! ! 03-mini (High) 324+15 340+ 1.7 :
i Problem: Let x;, X;. ..., X3024 be positive real : : E i Qwen3—Max—Instruct 17-22 28.8 i i Qwen3-Max-Instruct 288+ 14 30.9 = 1.7 i
W) numbers such thal xi + % = km .. s _ — : i Claude-Sonnet-4.5 19-22  27.7 : ! Claude-Sonnet-4.5 277+ 1.6 29.5+ 1.8 :
PSR e L TV ISR * DR | SRR, | QuedNetiBsme B I2 L QueiNe®Bdme 182513 1eils
: ; A - Final Answer: 1382935444 - - ‘ - i : cimini-2Z.o- as — o : : Gemlm—Z.S—FlaSh 181 i 15 180'_": 17 :
b EBampez L e o Sullab | _ | : t  LongCat-Flash 2] IAe | | LongCat-Flash 146412 1494+14
| Problem: Find all positiveintegers n such that el Web Search @ v 'g' LLM-Based | ! i  DeepSeck-R1 25-29 109 | DeepSeek-R1 109 + 1.1 117 + 1.4 !
: Human EXPerfs for any C.!nZ an_iz = =200y = =00 ~ : | : : Claude—OpllS—4 25_30 106 : : Claude—Opus—4 106 + 1.1 114+ 1.3 :
: R : . R - — - : i i DeepSeek-V3.1 26-29 9.8 ! | DeepSeck-V3.1 9.8 £ 1.1 9.6 £ 1.3 :
E - Answezr : 1{1,2:3} 1°0; =03 ... Quality Review Originality Review Difficulty Review Grading Method i i Kimi-K2 26-30 75 i i i : 7:5 N 1:0 8:4 N 1:2 i
| Data Creation ! E g;?’iefk‘v}on"f gg‘gg j% i | DeepSeek-V3-0324 52409 54+ 1.0 i
e — o - | i B ' ! - GPT-4.1 4.1+0.8 4.8 +£0.9 |
| GPT-40-20241120 30-32 1.5 ' | i

| : i | GPT-40-20241120 1.5+0.5 1.9+ 0.6 !

I | : !

(1) Data creation: All 50 problems are newly crafted by human experts to
prevent data leakage from existing resources.
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(2) Quality review: Cross-validated by experts to meet IMO standards. B e
LLM-based filtering ensures problems challenge SOTA models. . - -
(3) Originality review: Enables efficient automated grading via parser- : PR } :
based or LLM-based methods, balancing cost and generalizability. - 5. .
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(1) For pairwise ranking: We conduct paired comparisons and compute a
rank confidence interval for each model to quantify ranking variance.
Given a total of N models, the rank confidence interval for model is:
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