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—. 5. Bistl 2960 1480 197 592 2072
RNER 720 1 720 5000 360 1/15 48 30000 144 504
HRAR 3200 0.7 2240 5000 1120  1/15 149 30000 448 1568

—. 1Fivizel 5573 3901 1950 260 780 2731
1. &R 859 0.7 601 5000 301 1/15 40 30000 120 421
2BEH 100 0.7 70 5000 35 1/15 5 30000 14 49
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;%ﬁ#iﬁ&*ﬂ’gi 380 0.7 266 5000 133 1/15 18 30000 53 186
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[ UEChatGPT, “AMEE” BAMNIR

E16: ChatGPTE— M AIE XSRS, AJLUEMKBE. BE. FKE 1) H8k: ChatGPT E—RFIHER Al £ LM TFRIHAEER, EE
&, XAERMMNIEER. FREEMNAR, ChatGPT EWFSIHER AIES
LEERT ASKFRERE,

ChatGPT %<10: ChatGPTEE % BRV I AR 45
4 5 ZARE &
T P R Upenn KB ERMBABERER  B-
S e o CPA AM=itm 57.6%

Bar L 50.3%
SAT EEARFANF M 1020 (E@348% AE=Z %)
Google [N EVAESSES =RTIEM (FFHF18H%T)
IQTest.com BRI 835 (RFF39)

s Vocabulary SEPRTEES 15145 (¥359953)
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Ly WRChatGPT, “ARRE” RN TR

H
Y
W%

2) EEYE: ChatGPT 7£3R B BEXMAGEEE 45 TB XABUBANER & L 3) WEK/N: GPT-3Z MR ERAMIESHEE
BTG XM EANBIEER TR BMESTFIRANXSR, H z—, WHIT50Z1M 58,
B RImMEIEN LTS XHNFEE#,
E17: ChatGPTIIAEIERIRTA5TBE L AHIE E18: BEEEELAEHE
Quantity Weight in Epochs elapsed when
Dataset (tokens)  training mix training for 300B tokens 1000
Common Crawl (filtered) 410 billion 60% 0.44 v GPT-3 / Megatron-Turing
WebText2 19 billion 22% 29 % (175B) NLG (530B)
Books1 12 billion 8% 1.9 € 100
Books2 55 billion 8% 043 £ M i
Wikipedia 3 billion 3% 34 = eg("’;g‘)* Turing-NLG
SR & - . 9 ’ 5 .
ERIFIR: arxiv.org é m - (17.2B)
= (11B)
3 /
£ 4 GPT-2
g (1.58)
i
° BERT-Large
'g o1 (340M)
ELMo
(94M)
0.01
2018 2019 2020 2021 2022
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TN B B FF R R IR on w
PaLM B 3R 3: I 540042 NLP
OpenAl Google AnthropicAl Deepmind M/ gl e S
[Jﬁ Parti 20012 SRS
Pretraining GPT3 PaLM AnthropicLM  Gopher/ OPT/T5 sz @
v4-s3 Chinchilla Turing-NLG 1702 NP
{ Facebook OPT-1758 175042 NLP
| M2M-100 15042 NLP
: 2 4 : OPT-IML/
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empirical GPU FLOP/s per dollar

14 7
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~—- Moore's law slope (2x every 2.00 years) 392 Year Trained # of Parameters Accelerator Chips Model FLOPS Utilization
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~=- empirical CPU slope (2x every 2.32 years) 5
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Coding Assistants Generative Image Models

Software engineers completed a coding task in less than half the time with Al According to our research, Al can create a graphic design for just $0.08** in

coding assistant GitHub Copilot. minutes — a di minimis cost compared to $150 for human labor.

Time to Complete Coding Tasks: 2022*

Human
1o Cost $150
i Time 5 Hours
140
20 -55% ‘
g _- Generative Al
& i Cost $0.08
60 Time <1 Minute
40
20
0

Human Human + Al
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