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N\ 57 LY DeepSeek-R1-Zero average length per response during training
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A conversation between User and Assistant. The user asks a question, and the Assistant solves it.
The assistant first thinks about the reasoning process in the mind and then provides the user 20004
with the answer. The reasoning process and answer are enclosed within <think> </ think> and
<answer> </answer> tags, respectively, i.e., <think> reasoning process here </ think>
<answer> answer here </answer>. User: prompt. Assistant:
04

Table 1 | Template for DeepSeek-R1-Zero. prompt will be replaced with the specific reasoning

: 5 oz 0 2000 4000 6000 8000
question during training.
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DeepSeek-R1-Zero AIME accuracy during training
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Model AIME 2024 MATH-500 Diamond Bench CodeForces i 0.6 1
pass@l cons@64 pass@1 pass@1 pass@1 rating 5 05
<
OpenAl-ol-mini 63.6 80.0 90.0 60.0 53.8 1820 o)
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#MiEER:  (DeepSeek-R1: Incentivizing Reasoning Capability in LLMs via Reinforcernent Learning ) 0 2000 4000 5000 8000
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GPT-40-0513 9.3 134 74.6 499 329 759
Claude-3.5-Sonnet-1022 16.0 26.7 78.3 65.0 38.9 717
OpenAl-01-mini 63.6 80.0 90.0 60.0 53.8 1820
QwQ-32B-Preview 50.0 60.0 90.6 54.5 419 1316
DeepSeek-R1-Distill-Qwen-1.5B  28.9 52.7 83.9 33.8 16.9 954
DeepSeek-R1-Distill-Qwen-7B 55.5 83.3 92.8 49.1 37.6 1189
DeepSeek-R1-Distill-Qwen-14B 69.7 80.0 93.9 59.1 53:1 1481
DeepSeek-R1-Distill-Qwen-32B 72.6 83.3 94.3 62.1 57.2 1691
DeepSeek-R1-Distill-Llama-8B 50.4 80.0 89.1 49.0 39.6 1205
DeepSeek-R1-Distill-Llama-70B 70.0 86.7 94.5 65.2 57.5 1633
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o Mixtral 8x228 LLaMA 3 70B
—_ Command R+
) DBRX Qwenl.5 72B o
3 751 o
° °
E QwenI.5 32B DeepSegk 67B ok
- 701 . @
o Mixtral 8x7B ® ®
v
c e Command R LLaMA 2 708
g 651 LLaMA 3 8B
- @ LLaMA 1 65B
0 e ® | LaMA 2 348 .
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o 601 LLaMA 2 Family
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Activated Parameters (Billions)

DeepSee

DeepSeek - V224 B0l 25 B 7N % #E FE 50 2K

k-76B (W25 ] 1RE400

Training Costs (K GPU Hours/T Tokens)

DeepSeek 678

DeepSeek-V2

saving 42.5% of
training costs
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KV Cache for Generation (KB/Token)

DeepSeek 678

H 0,
DeepSeek-V2 __l= reducing KV cache by 93.3% .
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Maximum Generation Throughput (Tokens/Sec)

DeepSeek 67B 1

576% of maximum throughput

DeepSeek-V2 |==

0

10600 ZOCI)OO 30600 40600 50600

DeepSeek - V25 E bt 14 T BIERL B0 H 5

| Overall ‘ Reasoning ' 3CifkHE ‘

Language 3015 E

Model

Avg. | Math. Logi. | Avg. | Fund. Chi. Open. Writ. Role. Pro.
wm Mg 2 éﬁ# BHEE | £ P e XK Ae #z‘jik

~ By | R R | B4y | £ EE W% S BE R

GPT-4-1106-Preview 801 |773| 780 7.66 |829| 799 733 861 8.67 847 8.65
DeepSeek-V2 Chat (RL) 791 |745| 777 714 | 836 | 810 828 837 853 833 853
ERNIEBot-4.0-202404* (3L0—F) 789 | 761 | 781 741 |817 | 756 853 813 845 824 8.9
DeepSeek-V2 Chat (SFT) 7.74 | 730 | 734 726 | 817 | 804 826 813 800 810 849
GPT-4-0613 753 | 747 | 756 737 | 759 | 781 693 742 793 751 7.94
ERNIEBot-4.0-202312* (3L0—F) 7.36 | 684 | 700 6.67 | 788 | 747 788 805 819 784 785
Moonshot-v1-32k-202404* ( F 2 K&TH) 722 | 642 | 641 643 | 802 | 782 758 800 822 819 829
Qwen1.5-72B-Chat* 719 | 645| 658 631 | 793 | 738 777 815 802 805 824
DeepSeek-67B-Chat 643 |575| 571 579 |711| 712 652 758 720 691 7.37
ChatGLM-Turbo (i E) 624 | 500 | 474 526 |749 | 682 717 816 777 776 724
ERNIEBot-3.5 (3UL—5) 614 |515| 503 527 |713| 662 760 726 756 683 6.90
Yi-34B-Chat* 612 | 486 | 497 474 | 738 | 672 728 776 744 758 7.53
GPT-3.5-Turbo-0613 6.08 |535| 568 502 |682| 671 581 729 703 728 677
ChatGLM-Pro (#EE) 5.83 |4.65| 454 475 | 701 | 651 676 747 707 734 6.89
SparkDesk-V2 (K& k) 574 | 473 | 471 474 | 676 | 584 697 729 718 692 634
Qwen-14B-Chat 572 | 481 | 491 471 | 663 | 690 636 674 664 659 6.56
Baichuan2-13B-Chat 525 [392| 376 407 | 659 | 622 605 711 697 675 643
ChatGLM3-6B 497 [385| 355 414 |610| 575 529 671 683 628 573
Baichuan2-7B-Chat 497 |366| 356 375 |628| 581 550 713 684 653 584
InternLM-20B 496 | 366 | 339 392 |626| 596 550 718 619 649 622
Qwen-7B-Chat 491 |[373| 362 383 |609| 640 574 626 631 619 566
ChatGLM2-6B 448 [339| 316 361 | 558 | 491 452 666 625 608 5.08
InternLM-Chat-7B 3.65 |256| 245 266 | 475 | 434 409 582 489 532 4.06
Chinese-LLaMA-2-7B-Chat 357 | 268 | 229 307 | 446 | 431 426 450 463 491 4.13
LLaMA-2-13B-Chinese-Chat 335 | 247 | 221 273 | 423 | 413 331 479 393 453 471

{ Deep5eek-V2: A 5trong, Economical, and Efficient Mixture-of-Experts Language Model )



DeepSeek-R1 M EEITF4

DeepSeek-R1 5 Hih X R IIEEHIHEER

My Claude-3.5- GPT-40 DeepSeek|OpenAl OpenAl|DeepSeek
Sonnet-1022 0513 V3 ol-mini 01-1217 R1
Architecture - - MoE - - MoE
# Activated Params - - 37B - - 37B
# Total Params - - 671B - - 671B
MMLU (pass@1) 88.3 87.2 88.5 85.2 91.8 90.8
MMLU-Redux Em) 88.9 88.0 89.1 86.7 - 92.9
MMLU-Pro Em) 78.0 72.6 759 80.3 - 84.0
DROP (3-shot F1) 88.3 83.7 91.6 83.9 90.2 92.2
English IF-Eval (Prompt Strict) 86.5 84.3 86.1 84.8 - 83.3
GPQA Diamond (pass@1) 65.0 499 59.1 60.0 75.7 71.5
SimpleQA (Correct) 28.4 38.2 249 7.0 47.0 30.1
FRAMES (Acc) 725 80.5 73.3 76.9 - 82.5
AlpacaEval2.0 wc-winrate) 52.0 51.1 70.0 57.8 - 87.6
ArenaHard (GpT-4-1106) 85.2 80.4 85.5 92.0 - 92.3
LiveCodeBench (pass@1-cor) 38.9 329 36.2 53.8 63.4 65.9
Code Codeforces (Percentile) 20.3 23.6 58.7 93.4 96.6 96.3
Codeforces (Rating) 717 759 1134 1820 2061 2029
SWE Verified (Resolved) 50.8 38.8 42.0 41.6 48.9 49.2
Aider-Polyglot (Acc) 45.3 16.0 49.6 32.9 61.7 53.3
AIME 2024 (pass@1) 16.0 9.3 39.2 63.6 79.2 79.8
Math MATH-500 (pass@1) 78.3 74.6 90.2 90.0 96.4 97.3
CNMO 2024 (pass@1) 13.1 10.8 43.2 67.6 - 78.8
CLUEWSC E&m) 85.4 87.9 90.9 89.9 - 92.8
Chinese C-Eval &m) 76.7 76.0 86.5 68.9 - 91.8
C-SimpleQA (Correct) 55.4 58.7 68.0 40.3 - 63.7

DeepSeek-R1 Z{BiEAYiF(L

GPQA  LiveCode

Model AIME 2024 MATH-500 anend | Btk CodeForces
pass@1l  cons@64 pass@1 pass@1 pass@1 rating
GPT-40-0513 9.3 134 74.6 49.9 329 759
Claude-3.5-Sonnet-1022 16.0 26.7 78.3 65.0 38.9 717
OpenAl-ol-mini 63.6 80.0 90.0 60.0 53.8 1820
QwQ-32B-Preview 50.0 60.0 90.6 54.5 41.9 1316
DeepSeek-R1-Distill-Qwen-1.5B 289 527 83.9 33.8 16.9 954
DeepSeek-R1-Distill-Qwen-7B 55.5 83.3 92.8 49.1 37.6 1189
DeepSeek-R1-Distill-Qwen-14B 69.7 80.0 93.9 59.1 53.1 1481
DeepSeek-R1-Distill-Qwen-32B 72.6 83.3 94.3 62.1 D72 1691
DeepSeek-R1-Distill-Llama-8B 50.4 80.0 89.1 49.0 39.6 1205
DeepSeek-R1-Distill-Llama-70B 70.0 86.7 94.5 65.2 57.5 1633

iR 523 (RL: Reinforcement Learning) &34
IR IE X B/ PRI 3R

AIME 2024 MATH-500 GPQA Diamond LiveCodeBench
Dade] pass@1 cons@64 pass@1 pass@1 pass@1
QwQ-32B-Preview 50.0 60.0 90.6 54.5 41.9
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

#EkR:  {DeepSeek-R1: Incentivizing Reasoning Capability in LLIMs via Reinforcernent Learning )
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