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I
Humanity's Last Exam 712 Al 228 %} (Accuracy, Calibration Error)
Humanity’s Last Exam
Model Accuracy (%) Calibration Error (%) ¥
Model Accuracy (%)
© GPT-40 33 92.5
GPT-40 3.3%
Grok-2 38% ¥ Grok-2 38 932
Claude 3.5 Sonnet 4.3% £7 Claude 3.5 Sonnet 43 88.9
Gemini Thinking 6.2% fi g
4 Gemini Thinking 77 91.2
| openaiof 9% | I
| 1 1 @ o 91 934 |
| DeepSeek-RI* 94% | 1 1
I I | & DeepSeek-R1x 9.4 g1g |
| Openal 03-mini (medium)* 105% | | 1
| 1 | |
-mini i *
I OpenAl o3-mini (high)* B0% | : @ 03-mini (medium) 10.5 920 |
| | | 1
| OpenAl Deep Research pass@1** 266% | | @ 03-mini (high)* 13.0 93.2 |
IWMMIMVMIBH\IMOMVW.____-_J I_—_—_—————————————————I
**with browsing + python tools *Model is not multi-modal, evaluated on text-only subset.
AtE: Humanity's Last Exam, SK 5#
Artificial Analysis Index (Quality) Avrtificial Analysis Index (Price)
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Avrtificial Analysis Index (Speed)

SPEED
H H TEHAH-
44
Hm G & @ @ W 00 A A G M o
_»f' O f 5 § I & rj’{) ,.:"."_.;- L= = & -
& NEE S S i s F SF S S ° 051-3
FOESS P ¥ S oy FEFT~ Fo %
S §g & T & g §F &3 &
b © F o5 & T <
AHE: Artificial Analysis, SK 3#
DeepSeek-V3 2% H|§
Training Costs ‘Pre-Training Context Extension Post—Training‘ Total
in H800 GPU Hours 2664K 119K 5K 2788K
in USD $5.328M $0.238M $0.01IM $5.576M

Lastly, we emphasize again the economical training costs of DeepSeek-V3, summarized in
Table[T] achieved through our optimized co-design of algorithms, frameworks, and hardware.
During the pre-training stage, training DeepSeek-V3 on each trillion tokens requires only 180K
H800 GPU hours, i.e., 3.7 days on our cluster with 2048 H800 GPUs. Consequently, our pre-
training stage is completed in less than two months and costs 2664K GPU hours. Combined
with 119K GPU hours for the context length extension and 5K GPU hours for post-training,
DeepSeek-V3 costs only 2.788M GPU hours for its full training. Assuming the rental price of
the H800 GPU is $2 per GPU hour, our total training costs amount to only $5.576M. Note that
the aforementioned costs include only the official training of DeepSeek-V3, excluding the costs
associated with prior research and ablation experiments on architectures, algorithms, or data.

A& DeepSeek-V3, SK5H
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DeepSeek, 2 AFT THpi2f Z=I%H ALl 7|2t 2o ot ARY o5

AIME 2024 MATH-500 GPQA Diamond LiveCodeBench
Model

pass@l cons@64 pass@1 pass@1 pass@1
QwQ-32B-Preview 50.0 60.0 90.6 54.5 419
DeepSeek-R1-Zero-Qwen-32B 47.0 60.0 91.6 55.0 40.2
DeepSeek-R1-Distill-Qwen-32B 72.6 83.3 94.3 62.1 57.2

Table 6 | Comparison of distilled and RL Models on Reasoning-Related Benchmarks.

RL training, achieves performance on par with QwQ-32B-Preview. However, DeepSeek-R1-
Distill-Qwen-32B, which is distilled from DeepSeek-R1, performs significantly better than
DeepSeek-R1-Zero-Qwen-32B across all benchmarks.

Therefore, we can draw two conclusions: First, distilling more powerful models into smaller
ones yields excellent results, whereas smaller models relying on the large-scale RL mentioned in
this paper require enormous computational power and may not even achieve the performance
of distillation. Second, while distillation strategies are both economical and effective, advancing
beyond the boundaries of intelligence may still require more powerful base models and larger-
scale reinforcement learning,

AtE: DeepSeek-R1, SK 53
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At&: CES2025NVIDIA Keynote, SK 3

Test time (Computing time)2 E248 2% FY: 37t

o1 AIME accuracy o1 AIME accuracy
during training attesttime

pass@1 accuracy

train-time compute (log scale) test-time compute (log scale)

o1 performance smoothly improves with both train-time and test-

time compute
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Sequence length @ $7h= 8 H22|Q| F7IE A

GPT-J required memory vs sequence length
100,000

M 10,000

1,000

100 o

Required memory (GB

10

1 8 64 512 4096 32768 262,144 2,097,152
Sequence length
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