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Step1 Step 2 Step 3
Collect demonstration data, Collect comparison data, Optimize a policy against
and train a supervised policy. and train a reward model. the reward model using

reinforcement learning.

A prompt is A prompt and A new prompt
sampled from our ® several model @ is sampled from »
Explain the moon Explain themoon Wiite astory
prompt dataset. landing toa 6 year old outputs are landing 10 a 6 year oid the dataset. abaut frogs
sampled. *
Alabeler * Emngets Exislaigravity The policy PO
demonstrates the @ © (o) generates @ -
desired output Tt f it an output
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e '
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This dat " best to worst. *
is data is use sFr
to fine-tune GPT-3 ©-6-0:0 The reward model =
with supervised % calculates a
learning. ‘ reward for
Z This data is used AM the output.
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reward model. The reward is
used to update A —
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the policy
using PPO.
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5 Katz, L. Michael, and Shapiro, “Systems Competition and Network Effects,”J.Economic Perspectives, vol. 8, no. 2, 1994
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—— || gy =2
* includes platform as a service (PaaS) and infrastructure as a service (1aaS) omn 9%
as well as hosted private cloud services T R B
Source: Synergy Research Group i R Wik iy

[d813] 224 S2RE MR2(23.1Q [0 14] oEE 22 S2RE HRS
W N TE Cloud Infrastructure Services Market qmm
(1805, Paas, Hosted Private Cloud) i
Avve N % - o
amazon 3aw

O Googeciowt I 10% =

Coamanacod [ 4%

I &
o 2
Gonewns [ 3% . & § i B! 20
| ] Cloud infrastructure service &
w 3% revenue in Q1 2023 ‘ - |Google | 10%
‘ =~ = § . - 7

v )(GPU) IE XI5k SIESI0I= 71E CPU 7[HHo] MX HEAMUAF M BS

B
rj

Hoi4rH(Floating-Point Operations)2 2 CHHE HEX 2|7} 7Hsst GPU &M|A|2
I.j@%ij_ 0|2 185 HEEIO| 7Hs8F GPGPU(General-Purpose computing on
Graphics Processing Units)2t JI2{El 01AtS 7|HIO 2 EFMSE GPUQ| THE(EHY,

7129 228 2|8l Al 914 F& NPU(Neural Processing Unit) S&

- GPU,NPU S2 7|&+Hd0| O =0f 55 AH|CIofe| AIgld2 0ie S22

[32! 15] AIE X[ 5h= SH=9I0] 7122l TstE=2

35 CPU(LACH) GPU(LMICH) TEDLGAHIEH)

— N Y
L B 20 14 I I LR

ST AL ke ALt =xd 8L SEY I AGAS
ERIRE] EERE StE#I0] 27y 12T e x

(3) (Super Computing) GPT= 3| M| 591 =&2| +HAFEIM A& S0[2t2

sted, BH=A| S 0|= AXE = Tianhe, Sunway 52 Z|2 59 LHOII= £5HX|
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- 22 LEE M A +HAFE =(0lM 05 232X 22 ATF2(0RNDS
TLEEOP7F XE 1102 #O| IS SliLiD] 19|15 RXIF=H| 2919 39=

0|3HtA A (RIKEN)QF X2 (Fujitsu) 7t 25 7Kt ‘S 742 (Fugaku),
EIZE DSHTHIE (CSO)Q| ‘RO[(LUMIYZF Z82E XHX|

[E 4] Global SuperComputer Ranking(2015-2022)

2015 2016 2017 2018 2019 2020 2021 2022

Tianhe Sunway Sunway Summit Summit Fugaku Fugaku Frontier
Titan Tienhe Tianhe Sierra Sierra Summit Summit Fugaku

Sequoia Titan Piz Daint Sunway Sunway Sierra Sierra Lumi

K Computer  Sekwaia Gyoukou Tienhe Tianhe Sunway Sunway Summit
Mira K Computer Titan Piz Daint Prontera Selene Perimutter ~ Sierra

EX: 213 o2 BEXIRE MR AZEE 2Hdion, T ZHRE S &8l stE0 Lt ol Z&3tX| 27| Wh20] Super-
Computing®l| CHSH =2l= Al 2 Hs1ts & 2Tt 27

(4) (Platform Ecosystem) SHGPT= £t AppO|2t7 | 2L} CFFSH Third Party Appzfe|
50| 7ks6t 221001 MH|AE EAI5H CIX|E S2HE MEHZ TIst &

OpenAl= GPT3 = 3.5 = 4 - Plugin(23.5.15)2 2 1E5l51HM CIYs RE25}
MH|A HZ 0|04, £3| Z4GPT Plug-in Store0fl= 40071 Ate| Z2{191 X5
OHZ BAEO], 712 S20|AE0 Z2 SHB2E HEA g S(23.7.10 HxH)

- 322 F5lCio| GLM-130B(1,3002] o7, 319)0]2] PanGu-Alpha(2,000
OH7HEAZ), H[O|& Al O HH|O]2] Wu Dao 2.0(18F 750021 Of7HEA4)0| L ESHR|TE 7 |

T3 S HIAE EA2AM OF2 22F gt 2o 2 LIOPIX|= Zet Ao 2 mlet

6  HIHAFE M 52 25 HEIZZA(PetaFLOPS)Z EAISH=H = 1,000 #O] 914t 5tH 1HEIZF ALY
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[ 5] B3Z2| MFE| RYE = % OpenAle| HGPT 4T
qu EAEEY BUE XM HoiRH 53t e =
= (Platform Formation) (Resource Creation) (Complementor Integration) (Ecosystem Orchestration)

42 -2006.GPT-2 -23.02.26. 1% User -23.07.10. GPT Plug-In - 23.05.19.i0S APP &A|

-21.01.05. DALL-E -23.04.11. GPT Plug-In 400047 APP QI&E|04

-22.04.06 DALL-E 2 -23.05.19. 10S APP 1PNy

-22.0101. GPT-3

-23.0315GPT-4

-23.02.02.GPT {=8}

-23.08.02. GPT 5 &A|

[E 6] 3= Al 7|2 JHL Tt S&t

Uy 71Uy HEy THEEHA
2023.0203 YuanyuAl  TTIBEAEChatYuan  HIAIE K| 3 CHof| 2EIX QHIOZ AH|A FEt
2023.03.16 Baidu ERNIE Bot 7|1 AFBAIE QISR HIAE
2023.04.07  Alibaba BT 7|4 AFBAIE SISt LIR HIAE
2023.04.08  Huawei BHARER Al for Industry2 SA/02 B2B Al10f| 2=
20230409 Qhu360  360% 7| AFBAIE 918t LR HIAE
2023.04.10 Sense Time SenseNova HE 57| IS Qfaf CHUBHAPI Z AfH|A FS
20230411  Feishu My Al HE 7Ng2 T B0|0 37 EAE S EA| o1
2023.05.06  iFlytek IFlytekSpark SESHEts

B Alo] G T2 D olg FMOR FYEl=r], 22 Y ol
(A2 19%)2 DIZ0l BEEID /01, 53 2C 01z l2iete 5840| £3
+ Al 20F %] 1%0] sliEste =22 2 BH MIT, ARIZE S 0|7 Cfsfo] M=
stm, B3ty S20H 5 53 chsto] 248t Ho|2 R2se 4%
- WHE IS B, MIT, AHEE S 012 EHECHs 7102 Sjilo] FA17t
ozt dehz 53
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Others: 10%
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Canada: 6%

Europe: 10%

USA: 59%

China: 11%
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[32! 21] 274 Al 0} BIZHER} S3K(13-21)

United States 149.0
China 619
United Kingdom | 10.8
India I 10.8
Israel | 6.1
Canada (I 5.7
Germany (Il 4.4
France [l 3.9
Singapore |l 2.3
Japan [ 2.2
Australia [l 1.8
South Korea [l 1.8
Spain (113
Hong Kong |l 1.2
Netherlands [ 1.2

0 20 40 60 80 100 120 140 160
Total Investment(in billions of U.S. Dollars)

2] 2714 M7 EXE Al 7|1 72(13-21)

United States 3234
China 940
United Kingdom | EG_— 427
Israel | 264
France (M 242
Canada | 239
Japan | 172
India. (I 169
Germany (I 154
Singapore |l 99
Australia (Il 77
South Korea [l 74
Switzerland (Il 65
Spain (Ml 56
0 500 1,000 1,500 2,000 2,500 3,000 3,500
Number of Companies

&7 Stanford Al Index
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201915, ARK Invest Big Ideas 2023 E M0 2T GPT-3 4F Ms1t SAfSH
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[32] 23] Al Z=4H|&(Training Cost)2| 5}2}3} sk

Mosaic"™ recently released Al training tools that can train language models to GPT-3 level performance for just $450,000,
roughly one-tenth the $4.6 million just two years ago. Al training costs are dropping ~70% per year, even faster than the 60%
estimate based on research presented in ARK's Big Ideas 2022.

$5000000
$4,500000
$4,000000
$3,500000
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$1,500000
$1,000000 $740000
$500000
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$4,600000 Cost To Train GPT-3 Level Performance

70% Annualized Cost Decline

$450,000

$30

0 2020 2022(ARK Forecast) 2022(Actual) 2030(ARK Forecast)
Total Investment(in billions of U.S. Dollars)

Sources: ARK Investment Management LLC, 2023. Venigalla, A. et al 2022; Li, C. 2020. Forecasts are inherently limited and cannot be relied upon. For informational
purposes only and should not be considered investment advice or a recommendation to buy, sell, or hold any particular security. Past performance is not indicative of
future results.

ZX{: ARK Invest Big Ideas 2023 (http://www.ainet link/10156)

1 ZDNet(2023.6.26) M4 Al 7H E&5H - MsE 7|9t

12 Gunasekar, S, Zhang, Y., Aneja, J, Mendes, C. C. T, Del Giorno, A, Gopi, S., ... & Li, Y. (2023). Textbooks Are All You Need. arXiv
preprint arXiv:2306.11644. phi-12 T2 122 5242 HII517| 25t H|0[E MEQ! HumanEvaloll A 50.6%, MBPPOI|A| 55.5% 2
=2 WSS BU=0 GPT-49| 67%0] O|2X|= RUX|2 m2t0|E] 27+ 1,750 7§l GPT-3.58 43[5t= &
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