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° Figure 1 | Benchmark performance of DeepSeek-V3 and its counterparts.
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kS N e
[\Z N F Ir \FI' _ ) DeepSeek-V2 | Qwen2.5 LLaMA-3.1 | DeepSeek-V3
LF ﬁ- ﬁ;:l: IJE*;: ’ *RLG PT 40 Berchmatk e ¥ Shots Base 72B Base 405B Base Base
= & N1 A . -
E=ME: PNEXEE (C-SimpleQA) EEBIHAFRRE, ZIBEEH Architecture : MoE | Dense  Dense Mok
# Activated Params - 21B 72B 405B 37B
FGPT-40 # Total Params - 236B 728 405B 671B
Pile-test (srp) - 0.606 0.638 0.542 0.548
BBH &M 3-shot 78.8 79.8 829 87.5
Renahiail _ DeepSeek DeepSeek (Qwen2.5 LLaMA-3.1 Claude-3.5- GPT-40|DeepSeek MMLU Em) 5-shot 78.4 85.0 84.4 87.1
encimark Mewio V20506 V2.5-0905 |72B-Inst. 405B-Inst. Sonnet-1022 0513 \& MMLU-Redux v 5-shot 75.6 83.2 813 86.2
- MMLU-Pro &m 5-shot 51.4 58.3 52.8 64.4
Architecture MoE MoE | Dense  Dense - - MoE DROP (1) 3-shot 80.4 80.6 86.0 89.0
# Activated Params 21B 21B 72B 405B Lo & 37B ARC-E&SY (EM) 25-shot 97.6 98.4 98.4 98.9
# Total Params 236B 236B 72B 405B § - 671B Enolich, ~ ARC-Challenge @) 25-shot 92.2 94.5 95.3 95.3
MMLU (m) 78.2 80.6 85.3 88.6 88.3 87.2 88.5 . HellaSwag @w) 10-shot 87.1 84.8 89.2 88.9
MMLU-Redux (v 77.9 80.3 85.6 86.2 88.9 880 | 89.1 R Creshiod SO 6.5 s i
MMLU-Pro v 58.5 66.2 716 733 78.0 726 | 759 WmOGra?;del (M) 5‘52‘“ 86.3 82.3 85.2 84.9
.+ DROP (3-shot F1) 83.0 87.8 76.7 88.7 88.3 837 | 916 S yacle ok ol ol e o7
English RACE-High @&m) 5-shot 52.6 50.3 56.8 51.3
IF-EV&]. (Prompt Strict) 57.7 80.6 84.1 86.0 86.5 84.3 86.1 Trivi A 5 shot 80.0 71.9 82.7 82.9
GPQA-Diamond (passa1) 35.3 41.3 49.0 51.1 65.0 49.9 59.1 HvinCs. o S ' ' . .
SimpleQA (Correct) 9.0 10.2 9.1 17.1 28.4 382 | 249 NafuralCucsiions ep Sailvob 386 Ad.2 415 4.0
FRAMES (Acc) 66.9 654 | 698 700 725 805 | 733 i ) Gt R i i i
LongBench v2 (Acc) 31.6 35.4 394 36.1 41.0 48.1 48.7 HumanEval (pass@1) 0-shot 43.3 53.0 549 65.2
MBPP (pass@1) 3-shot 65.0 72.6 68.4 75.4
H_umanEval—Mul AEpeeCl) 69.3 {74 778 A L7 80.5 82.6 Code LiveCodeBench-Base (pass@1)  3-shot 11.6 12.9 155 19.4
LlVeCOdeBenCh. (Pass@l-COT) 18.8 29.2 31.1 28.4 36.3 33.4 40.5 CRUXEVal'I (EM) 2_Sh0t 52‘5 59‘1 58-5 67.3
Code LiveCodeBench (passe1) 20.3 28.4 28.7 30.1 32.8 34.2 37.6 CRUXEval-O &y 5. ohot 49.8 59.9 59.9 69.8
Codeforces (Percentile) 17.5 35.6 248 253 20.3 23.6 51.6
SWE Verified (Resolved) - 22,6 23.8 245 50.8 38.8 42.0 GSMBEK @) 8-shot 81.6 88.3 83.5 89.3
Aider-Edit (acc) 60.3 71.6 65.4 63.9 84.2 72.9 79.7 Math ~ MATH @ 4-shot 434 544 49.0 61.6
Aider-Polyglot (acc) - 18.2 7.6 5.8 453 160 | 496 MGSM &v 8-shot 63.6 76.2 69.9 79.8
CMath Em) 3-shot 78.7 84.5 77.3 90.7
AIME 2024 (pass@1) 4.6 16.7 23.3 23.3 16.0 9.3 39.2
Math MATH-500 @v) 56.3 747 80.0 73.8 783 746 | 902 SIEUEINSC EM) g‘sa": o oy o ot
-rval (EM) -SNO . . . .
CNMO 2024 (pass@1) 2.8 10.8 15.9 6.8 13.1 10.8 43.2 CMMLU &) 5 chot 840 89.5 737 38 8
CLUEWSC @m) 89.9 90.4 91.4 84.7 85.4 87.9 90.9 Chinese CMRC &m) 1-shot 77.4 75.8 76.0 76.3
Chinese C-Eval em) 78.6 79.5 86.1 61.5 76.7 76.0 86.5 C3 &m) 0-shot 77.4 76.7 79.7 78.6
C-SimpleQA (Correct) 48.5 54.1 484 50.4 513 593 64.8 CCPM Em) 0-shot 93.0 88.5 78.6 92.0
Multilingual MMMLU-non-English &M 5-shot | 64.0 | 748 73.8 79.4
Table 6 | Comparison between DeepSeek-V3 and other representative chat models. All models
are evaluated in a configuration that limits the output length to 8K. Benchmarks containing Table 3 | Comparison among DeepSeek-V3-Base and other representative open-source base
fewer than 1000 samples are tested multiple times using varying temperature settings to derive models. All models are evaluated in our internal framework and share the same evaluation
robust final results. DeepSeek-V3 stands as the best-performing open-source model, and also setting. Scores with a gap not exceeding 0.3 are considered to be at the same level. DeepSeek-
exhibits competitive performance against frontier closed-source models. V3-Base achieves the best performance on most benchmarks, especially on math and code tasks.
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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 &m) 78.0 72.6 75.9 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 49.9 59.1 60.0 75.7 Z1.5
SimpleQA (Correct) 28.4 38.2 24.9 7.0 47.0 30.1
FRAMES (Acc) 72.5 80.5 73.3 76.9 - 82.5
AlpacaEval2.0 (Lc-winrate) 52.0 51.1 70.0 57.8 - 87.6
ArenaHard (Grr-4-1106) 85.2 80.4 85.5 92.0 - 92.3
LiveCodeBench (passe@1-cor) 38.9 32.9 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 passe1) 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 Ewm) 85.4 87.9 90.9 89.9 - 92.8
Chinese C-Eval Em) 76.7 76.0 86.5 68.9 - 91.8
C-SimpleQA (Correct) 55.4 58.7 68.0 40.3 - 63.7

#E. EIFRIEE: DeepSeek-R1: Incentivizing Reasoning Capability in LLMs via Reinforcement Learning

Table 4 | Comparison between DeepSeek-R1 and other representative models.
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Model Diamond Bench
ass@l cons@64 ass@1 ass@1 ass@1 ratin (Gt LT " . ,
GPT-40-0513 : 9.3 134 p74 6 p49 9 p32 9 759g ARIET BB 78 MREE RIS SR
o- ; ; E ; . - -
Claude-3.5-Sonnet-1022 160 267 78.3 65.0 38.9 717 ERFTGPT-40, 32BREEZEZI 0l-
OpenAl-ol-mini 63.6 80.0 90.0 60.0 53.8 1820 Minio
QwQ-32B-Preview 50.0 60.0 90.6 54.5 41.9 1316
DeepSeek-R1-Distill-Qwen-1.5B 28.9 52.7 83.9 33.8 16.9 954 s - O«
DeepSeek-R1-Distill-Qwen-7B  55.5 83.3 92.8 49.1 37.6 1189 XA RIRBEIEIERE AT L &
DeepSeek-R1-Distill-Qwen-14B 69.7 80.0 93.9 59.1 53.1 1481 4= 48 \fE R , LT SR,
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Table 5 | Comparison of DeepSeek-R1 distilled models and other comparable models on 671b/EEERIES
reasoning-related benchmarks.

#iE. EXRIER: DeepSeek-R1: Incentivizing Reasoning Capability in LLMs via Reinforcement Learning



=» DeepSeek R1 HaI/R (KRB EAFARIHEH)

EFREN

R1BVERREN (BINNREAR. SHXE. SRAEBHIEN
json i) {358 /ETF DeepSeek-V3

EERA
RT ELEIFPER (TR, TJREESHMES BRAR

eaiE LiE
RT HRRIBLREUE, PHEAIRT (few-shot) RIFLMBIERHE

tEgE, ELt, DeepSeekEBARINFF HiZHARBEHERSHE
X (zero-shot) IREXRIBEWMIHIEIN, LIRGBHRES

REGETEES

AT RL GREFS]) JYILRRIITEBEERRK, RIERGFIEES
FIN FREEN AT 720

In the future, we plan to invest in research across the following directions for DeepSeek-R1.

e General Capability: Currently, the capabilities of DeepSeek-R1 fall short of DeepSeek-
V3 in tasks such as function calling, multi-turn, complex role-playing, and json output.
Moving forward, we plan to explore how leveraging long CoT to enhance tasks in these
fields.

* Language Mixing: DeepSeek-R1 is currently optimized for Chinese and English, which
may result in language mixing issues when handling queries in other languages. For
instance, DeepSeek-R1 might use English for reasoning and responses, even if the query is
in a language other than English or Chinese. We aim to address this limitation in future
updates.

 Prompting Engineering: When evaluating DeepSeek-R1, we observe that it is sensitive
to prompts. Few-shot prompting consistently degrades its performance. Therefore, we
recommend users directly describe the problem and specify the output format using a
zero-shot setting for optimal results.

* Software Engineering Tasks: Due to the long evaluation times, which impact the effi-
ciency of the RL process, large-scale RL has not been applied extensively in software
engineering tasks. As a result, DeepSeek-R1 has not demonstrated a huge improvement
over DeepSeek-V3 on software engineering benchmarks. Future versions will address
this by implementing reject sampling on software engineering data or incorporating

°asynchronous evaluations during the RL process to improve efficiency.
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