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First, our scale. We have over 45,000 high-end NVIDIA
GPUs available on-demandin our fleet. It's not necessarily
the volume that makes this significant, but rather the access
it provides. Businesses rely on CoreWeave Cloud to run the
compute intensive workloads that allow them to deliver
client projects, hit deadlines, and accommodate end-user
demand. Having a partner like NVIDIA ensures that we're
able to provide the scale of resources that our clients need.

<A stateof.ai 2023
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Inflection ANTHROP\C

Along with its partners CoreWeave and NVIDIA, Inflection Al is building the Anthropic estimates its frontier model will require on the order of 10725 FLOPs,

largest Al cluster in the world comprising 22,000 NVIDIA H100 Tensor

Core GPUs. In just over a year, Inflection Al has developed one of the most . . . .
R . biggest models today. Of course, how this translates to computation time

sophisticated large language models in the market to enable people to

interact with Pi, your Personal Al (pi.ai), in the most simple, natural way and depends on the speed and scale of the system doing the computation;

receive fast, relevant and helpful information and advice.

or floating point operations — several orders of magnitude larger than even the

Anthropic implies (in the deck) it relies on clusters with “tens of thousands of
GPUs.”

® cohere &9 imbue

. e ) . ) ) e Models. We pretrain our own very large (>100B parameter) models,
Through the partnership, Cohere will train, build, and deploy its generative Al models on OCI. OCl is

uniquely positioned to run Al workloads as it delivers the highest performance and lowest cost optimized to perform well on internal reasoning benchmarks. Our latest
GPU cluster technology, with scale of over 16K H100 GPUs per cluster, and very low latency and the funding round lets us operate at a scale that few other companies are able to:
highest bandwidth RDMA network in the cloud. This will enable the acceleration of large language

our ~10,000 H100 cluster lets us iterate rapidly on everything from training
models (LLM) training while simultaneously reducing the cost.

data to architecture and reasoning mechanisms.
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Cerebras and G42 Unveil
World's Largest
Supercomputer for Al
Training with 4 exaFLOPs to

Fuel a New Era of Innovation

Launching today with its first of nine interconnected Al
supercomputers, the Condor Galaxy system will reach a combined

Al training capacity of 36 exaFLOPs

FT
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Global cloud service providers’ Al spending
As a % of total capex, 2023
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124°BZHi, OpenAlfEEEE100{Z2ETREFRIMRIEITTNEEE 7 RS REE.
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OpenAl Passes $1 Billion Revenue Pace OpenAl’s Losses Doubled to $540 Million
as Big Companies Boost Al Spending as It Developed ChatGPT

@3 By Amir Efrati and Aaron Holmes [ share arice _0‘9 By Erin Woo and Amir Efrati hare artcl
Aug. 29, 2023 3:58 PM PDT May 4, 2023 1:11 PM PDT - Comments by Josh Bersin, Brian Shilhavy, and 7 others
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EZChatGPTRIRE: B a3HM, ChegglEfERiE

CheggR—REARFAEHHNAR, EFTFEFENFZIMFEIMR, EChatGPTAYEHZEIE
8. ZREE2023F5AFT: "SELFFE, HiNEFBEDChatGPTHEAIFMAIEIKAIIBRT,
FAEEAEFEMATHE. " (i CheggRGIF A HIRSIFILRIZRIFEE TR FChatGPT,
R, CheggRIBRNFEEKE 40%. {£2023F8RFAETHVHREIERINLE, Chegg®R:: "HEIEE
It EERFIAA IS REIFNAZIERS. " MMIEESScale AISIEFESEAGRARIESIRE.

Market Summary > Chegg Inc
Building and Owning our own Large Language Models

10.71 uso * Enhances our competitive moat, lowers our costs, and allows us e
. g . reat, try this i lute minimum:
-14.70 (-57.85%) ¥ year to date to train the models specifically for education (c] &
Sep 1, 13:47 EDT - Disclaimer Leverages our billions of pieces of proprietary content
1D 5D ™ sM | YD v sy Max = 150k subjgd matter exp_erts help‘train the models and support
—_— accuracy in our generative experience

We expect a significantly enhanced learning experience over

30 9.08 USD Tue, 2 M: =
ve 2 My generic models and tremendous value for Chegg

“We believe this is an existential
change.”

ccelerated Timeline

Our partnership with Scale Al will allow us to accelerate our
ability to deliver the new Chegg experience starting in the fall

10 —
and rolling out over the course of the next two semesters. —
Mar 2023 May 2023 Jul 2023 Sep 2023 The experience will include a simple conversational user
interface, personalized learning pathways, more in-depth
Open 10.37 Mkt cap 1.24B CDP.seore D content, and the ability to transform content into innovative
High 10.79 P/E ratio 5.57 52-wk high 30.05 study tools, such as practice tests, study guides, and flash cards.

Low 10.37 Div yield - 52-wk low 8.55 Stateof.ai 2 0 2 3
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Stack OverflowfE A TEeEREIZ BIHAR E S M RIZERBMAIFRSE. ZMEEEFChatGPTHYRET
MmESRaiRk, SEIEFLEEEStack Overflow &7 ChatGPTAEREAISIA,

stackoverflow website traffic

Select one series

for traffic page views 7

; Copilot
" Release
‘ ChatGPT
1eM= : eevi(: s 174(7]‘63,77 1 "\ Release
4M - \\\

Left figure credit: Andre Retterath

Stack Overflow vs. ChatGPT and GitHub
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@ chat.openai.com github.com @ stackoverflow.com
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MREGPEER, BR—ESRAEZRSKME)., GitHubZFifEH 7 ila%wIEEIF CoPilot, 3RS
TEXRIFTE. ZNMRRREHHCTRBLLISGLFRN.
o 202259, GitHUbX958BWFEARFHIT 7—IAsCL,  Stack Overflow vs. GitHub

B IREN D R, FHeRftk{ilAJavaScriptiwE—1

HTTPIREBSLEELKAE, XA T EE MRS,
o 20235F6H, GitHubiRE 7934533 CoPilotBBFPHIZUE. /‘\_,
BBNE, EECopilotAFPaEZTE, 4AF-=ETER

BN NE, ERBONBFSHRAErRESY
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@ github.com stackoverflow.com

GitHub Copilot

‘ Copilot’s impact
GitHub # github.com || & 8362,988 installs [l Y J J K (923) | Free Trial increases over
Your Al pair programmer time
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ChatGPTHERASIE~H

FEEBTH—IRFARZISRIWS: ChatGPTEIMFEE, 1$I2XF "PREWSE" . tHRFHE, 5
YIERLAELL, EFHChatGPTEI'.‘I%1’F%7=EJZ1I§H€IHTIEI'EU"74O%, b ERIRES 718%.

A Time Taken Decreases

357

Self-Reported Time Spent (Minutes)
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30

257

20
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- _B —

Treatment Effect: -0.75 SDs
95% CI: [-0.55,-0.95]

Control

Pre-Treatment Post-Treatment

Mean Grade

B Average Grades Increase

5.2

b
o

»
»
1

3.6

—&— Treated
—--3-- Control

Treatment Effect: 0.41 SDs
95% CI: [0.23, 0.59]

Pre-Treatment

Post-Treatment
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FUEAKXIPENGenAIBFIEIXSE T EEIRSIH

RAIEKEHiHESWARSEHMXNBAEITEMNHEXNE, A16z3ZFICharacter. AIEET
1.5(Z5CRIARRER, EHEHENAERZA, Emﬁﬁﬂgﬁiﬁlﬁli‘ F2{ZIR. EliIfFZHiERRE
B—6ln, eliEBEEZIRIEIRERPER, ERIIEER 7TEFeIE bk, &S
ZEIAPHENNNRAF=EBREBIRS, ABSHEEERETNZNDEERAERMIIR
Wi Z B T .

Replika users fell in love with their Al chatbot
companions. Then they lost them

character.ai

Al chatbot company Replika restores
os erotic roleplay for some users
The Al The Al The Al e R A s a) ()<

companion fcompanion companion
who cares h < who cares

Fascist chatbots are running wild on
Character.Al

4 The world’s second-biggest Al chat service is a hotbed of hateful and

racist abuse with no meaningful moderation
What are you
up to today?

stateof.ai 2023
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XAZEHFRIRT: RFRIREI, BSILLERE

{£2022£EfEE Stable Diffusionf& B ER—FE2Z2E, MidjourneyflStability(3ZATEAREIBUHE
(iI9IEE, REENAIBEGRAEMUFERMNERIE, OpenAlRE2& T TI1ES5 HILRIFIIN AT EHFIEEY
DALL-E 3, i#B{fIdeogramiXtFHIFMHENSE, ZABRMENIRARBIImagenfIFF & B —(th{iIRYEE
ISREHE. SitFER, BiIIERT=mPEE T ZHINPIEISIEBAIER, REZERIEAdobeld
Firefly, PhotoroomE&ZDiscord,

e MidjourneyfIINTE20225-3BMRR (BHFEMEIN) BEiXEI1005
3570, FUTE2023F%A512{235t. HREFHEM2005EtIEKE
148075, BEFERIZE, MidjourneysEpkftDiscord, FAFRILATE
DiscordiR55s8 LA RER. #EDiscordfR, EHA®EII30005 ATEH
RS EFERATSRENARERF, I TH8IT 102N ES,

o L INERKRIBANEEWISIATIPhotoroom#FE R, MEE2EMIEHE
R ATERERS, ZATEYENBENKRANTBRHES T —E.

Stability’s SDXL OpenAl’s DALL-E 3

Midjourney v5.2 Ideogram v0.1

stateof.ai 2023
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{BRGenAlRYIFENR (RIBRIALL) AELLEBAPETE...

5YouTube, Instagram, TiktoksiWhatsAppEFe=ZiBAIIRERAELL, ChatGPT, Runwayzk
Character.aiZGenAlRFHRIFEII B FZEH BB KR P EUBIABRIR.

One Month Retention DAU/MAU

Incumbents

85%

<]
a
X

Incumbents
o P
9 0

u
a

50%

Al-First Companies

48%
51% Median
63% Median

Al-First Companies _ %
42% Median 14% Median

stateof.ai 2023

Figure credit: Sequoia Capital
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202250 —REZMNAPERATMIES—FRE Q2B RABIFRERE, A%
ATHEREE(IROpenAl—F), RFEMIIEREL#TIIS

2022£F108, $ScHIBRESIRIMIRMEFShutterstockE71§50penAlS{E, JSDALL-EIRFNHIRESINIZ
Eg, AEE202357H, ARLATDEET HHICENATIFTINY, ZihiERIFOpenALIE
ShutterstockfBIEIR. SIS REELAR BT EBG)IGAEXXTENE. Sk, ShutterstockiF AZPIRIRA
TEEEISEWERNIEE. Z2TESMetaZi] 7 GenAIBRZBIFOINY, XiXiEGenAIBIIGS
ShutterstockBIFEFXIF Getty ImagesHZpkEfABYIEL, EEIRZIRYIGenAl, X—MNHETE20235F28%
Stability ABRERIRIUESURAARILAB LGS

NATURE OF ACTION
1 This case arises from Stability AI’s brazen infringement of Getty Images’
S h Uﬂ e r St r c k s intellectual property on a staggering scale. Upon information and belief, Stability Al has copied
- more than 12 million photographs from Getty Images’ collection, along with the associated
+ VS. captions and metadata, without permission from or compensation to Getty Images, as part of its
O A I efforts to build a competing business. As part of its unlawful scheme, Stability AI has remove
@ p e n or altered Getty Images’ copyright management information, provided false copyright

management information, and infringed Getty Images’ famous trademarks.

stateof.ai 2023
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202250 —REZMNAPERATMIES—FRE Q2B RABIFRERE, A%
ATHEREE(IROpenAl—F), RFEMIIEREL#TIIS

2023£F7H, OpenAlFISEEAHLIERS TFaIHNY, FIFaRsBIREEATE1985FLARAIFRIDNS. SItFRRT,
XEr ISR S 0penAlIRAMI~REWHNR, PURREMINA. REXIKLSBETAEIESHERNNAE
F. (EeB&FAA LSRRG RFEERNCHEIIHENFSESHEREE.

Home / Press Releases / 2023

AP, Open Al agree to share select news content and
technology in new collaboration

July 13,2023
SHARE

¥ Il in =
= PRINT
The Associated Press and OpenAl have reached an agreement to share access

to select news content and technology as they examine potential use cases
for generative Al in news products and services.

stateof.ai 2023
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XEERFL T AT EREERIABTAESHRIRFIFRIF S, BEENE—1MXTFEHE
{ERRYSSH!

—HREEMXERER T —IIKHEENEY, BIRNFIPEEAXMEERD. A LFE06N, BEE

RIS HIIRTE T BB E R,

o SEEEMEVIS XA AR A 7 #i&55-2=4) ( Stephen Thaler ) BYESK, BI20125FR9E G (il
B20]) (BEVESRINRIF.

o XEIRNBERRLEN, MEATEEMSRNENFW, HRMTH
RUNRGES, BEXE, MK, HrEE. e, HIZ2AREFE
BAKMEE, NAEFFEREEATSRNERSDS.

o XHEMESKINEEIEMRRZE, H2023FE5831981FEEFHEGMRINZE
ROBGR, KERSEFNA T — R, B saIneEes, mRadan
PREIBERTRY "4t . XIRATBEESIRE) |G EURREBETZ
AmBYTAEERE LEENE.

stateof.ai 2023
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(BEZSAEEERRX, RIBIRINAISERHELREE

PLEEXFHEIGERR FHEN RS IEEREFEE#TT. SAXLERRERMIIENSLAEERESICH

H, (BEERFPMTEETRIE.

o Getty ImagestEREFNEEERFStability, FREENBCKEFES TEHEHKER, EoEmibs T i
=&, FHgisStable Diffusion4 s HEIRHHE Getty Images/KEDAUERMRA.,

e OpenAlfiMetalFHIGFIA, FIRAEERNPEHChatGPTHILLaMaBET)IIE0EE. BIRE, (AN
AR Y IEEFEXTOpenABRERURIIFIA. =R S ARFKIEEERIFStability, DeviantArtfIMidjourney,
N=FRNEMERMINERE) B REREE, WMol "EBNATEER" .

o WEBMIENNATIEIRISIERAR, EXRIEMEEAEFSEE; I AX—HB200HIEwEE. REED
B R, BEATERERNE, EMREURHRVIREE T GEEE AR R E (X T 58
AR BB

o fERBE M Copilot TERBFRIE, MNRBIHARINERE, A B FEBEHTERXE,

stateof.ai 2023
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MiFEERYF

AR SHIBAFIRLHFR AGRIRAFYHESIEBRIENAG L, IREIRZRS 28], Scale AlfISurge HQ,
BN KBLESIREARIERRITHRIREIENNIEK. ARATDEZIFSANRFZANZREE, MATITEHE
S 2ARERBEEIER, BRIABIESIERARK MM SEIEZE, Scale Al E—R{&{EH73(ZETEE
2021€F, &47EStable DiffusionfIChatGPTIEEIZ I,

@ surge’ scale

‘; VWe power the world’s leading RLHF LLMs. — |

OpenAl Names Scale as
Preferred Partner to Fine-Tune

\\ ‘/ by The Scale Team on August 24, 2023

A2 canford OO Meta NYU Berkeley &N Frow

@ OpenAT Adept

stateof.ai 2023
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EIMEEENAIEA T EEEZA, FRAISRIEEENLRE

Hugging FaceR—REMZ7EFNAE], BRISEFFLIFFEALSRENRAMNA. MEHIRFHEILRE
AZBRILLARA TR eI R NEIEEERDZEE, Hugging Face IETE KiElgK., BENAH, #8i31300/ME

BIIR3cEHugging FaceRIA MU KBLESIZEHEITHEE (Open LLM Leaderboard) , {X7£2023£8HF
BiBiT6(ZREBI T, XLHEEEHEHGradiosStreamlit®& T B9 IMLEN BIEFER{ESpaces L,

2SI ZARENBREIRERBEIE,. GradiofIBIERKAFEIBI TS5, M1273 (201351 B)IEKEI58

73 (201358A).
W Jan 23 W Aug '23 310k

115k 109k

60k
17k 16k
m——

Datasets Spaces Models stateof.ai 2023
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B— KB E SRR KIRTF ARSI KBIESIREY?
DatabrickslPA13{ZETAINMSIIE T MosaicML, FEEIEEY (BuJgeRtiE) BeABRIESIEE. KK
AR NTHRAHBIE—EAEER, MERTF—AHRIESWEIESISEESIIGHNEWIEE,

o HWMZAEI, MosaicEBRT S AHNSFZINITERAN, WWNEFRLMET 55T (tbRFRRI8(Z) Rk
A$Zi)|Stable Diffusion, DIRIGFZESK ETF]IKERSOTA LLMs,

o XERZEAEMIAATEITXEEHEHN— MRS HEEERZ,

o Snowflaketh EZELHIERR: SidtkAzure—ig, MIEFIEMHOpenAIREEIRGISEIR,

< databricks N\ mosaic™

stateof.ai 2023
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BEHKEFIS 20BN L EEIEER—E280aa Rt

MRNAZETHSEBioNTechLAS(ZHBAMBIIE T AT EREAE)InstaDeep, MFTEIEEATLEREL
“E—" . Bre5 AL EHEE—FHZ5 2T Exscientiaikpk TINMERIL6. 7HZETHIFZ R, WEFIRS
Verge Genomicsiipl T IHERIA8.4ZETAIZZS.

o
Press Release SonOfl BIONT=CH [>InstaDeep™

he acquisition supports BioNTech's strategy, aiming to build world-leading capabilities in Al-driven drug
discovery and development of next-generation immunotherapies and vaccinesiieRelele[-EFCIEEIIIZWIidy]
high unmet medical need. InstaDeep will operate as a UK-based global subsidiary of BioNTech. In addition
to BioNTech-focused projects, InstaDeep will continue to provide its services to clients around the world in

diverse industries, including in the Technology, Transport & Logistics, Industrial, and Financial Services
Paul Hudson sectors. The transaction adds approximately 290 highly skilled professionals to BioNTech’s workforce,
CEO, Sanofi

Sanofi “all in” on artificial intelligence and data science to
speed breakthroughs for patients

= LOLL. s it including teams in Al, ML, bioengineering, data science, and software development.
‘Our ambition is to become the first pharma company powered by artificial intelligence at scale,

giving our people tools and technologies that focus on insights and allow them to make better

everyday decisions. The use ofart‘[ﬁcial intelligence and data science already support our teams’ The total consideration to acquire the remaining InstaDeep shares, excluding the shares already owned by
efforts in areas such as accelerating drug discovery, enhanced clinical trial design, and improving BioNTech, amounts to approximately €500 million in cash, BioNTech shares, and performance-based future
manufacturing and supply of medicines and vaccines. We have just scratched the surface as to
how we embrace these disruptive technologies to achieve our ambition of transforming the
practice of medicine.”

milestone payments.

. . . lexion, AstraZeneca Rare Disease has entered a multi-target partnership agreement
Exscientia An nounces Al Drug Discovery with Verge Genomics to detect new drug targets for rare neurodegenerative and
Co | | d b oration Wlth Merc k KG aA, Darmsta dt, Germa ny neuromuscular ailments leveraging artificial intelligence (Al).

9/20/2023

As per the four-year deal, Alexion will make upfront, equity and near-term payments of up
to $42m to Verge.
Collaboration will leverage Exscientia's precision design capabilities to focus on previously unsolved drug design

challenges Verge is entitled to receive a total of $840m in milestone payments under the agreement,

apart from potential downstream royalty payments.
Exscientia is eligible to receive up to $674 million in discovery, development, regulatory and sales-based milestones

for three projects, in addition to single to double digit royalty payments on net sales : T N ; . A
Under the partnership, the parties will utilise the CONVERGE full-stack platform of Verge
Up to $113 million of potential milestone payments in the discovery phase, with $20 million upfront at initiation for thatmerges predictive human tssue datasets with machine learning foridentifying new

targets with an increased clinical success potential.
three projects

stateof.ai 2023
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RIEEIRMBERT, BIEIEE "5k

{EE(B XS MERecursion PharmaceuticalsiziE50005 I K, BERIRINYKXMHA 780%, hiE
18iN10{ZET. XHFERRMFRIDT A TEaERBEGRLEE,

Share-price performance

225%
NVIDIA Corp. Jul 12,2023 195.2%
m NVIDIA Corp.

200
175
150
125
100
75
M Recursion Pharmaceuticals Inc.

50

25

: -~ M
i w v

-50

-75
, , . . . . .
2023 July

stateof.ai 2023



XER | 17U | B | BER | =L | T | =T #stateofai | 41

DeepMindZ:XEH, W5 =EGoogle DeepMind 2.0!
AT EREFRIELEDeepMindfE5Google BrainG§HiE, MELTFAIMEERTNA T E M RITRIBIE.

2010 2014 2015

B \

2023

-

DEEPMIND

222 Company

Announcing Google DeepMind

April 20, 2023
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EEEE S FI4iR5I§DeepSpeech 2: RHIMAIRINLE “HHLEE"

20155, BEMEAALSRELRN=EH T — 1 =eindlisflETFREFZIMETRAIRS. XIMTIER
A T ATEFRFERRKENARETE: "B ENEERIIIHPCEARRNINE, HEELCLBIRNRS
RE T 7E. STvESURE LHTEENZR, BIMNERSAXITIEENERBLEERES . " X8
E—LEERI2017HEN AN FEREZIFEETTUNNY BT "EHiER" NEHENHE, XLk
WHESIEE A IS KEZFNERI IR ATE . 152 DeepSpeech 2B R AR E R SMSCAINZEFS
NERIGIEATCEO, R OESEEFBRIUHAYES].

0
O Meta 7

. Deep Speech 2: End-to-End Speech Recognition in
English and Mandarin ‘Reka LAMINI
X NVIDIA.
\\\\ Baidu Research - Silicon Valley AI Lab*
P et e EAN Dario Amodei, Rishita Anubhai, Eric Battenberg, Carl Case, Jared Casper, Bryan Catanzaro,
L Jingdong Chen, Mike Chrzanowski, Adam Coates,(Greg Diamos! Erich Elsen,(Jesse Engel, A D E P T A\

Linxi Fan, Christopher Fougner, Tony Han, Awni Hannun, Billy Jun, Patrick LeGresley,
Libby Lin, Sharan Narang, Andrew Ng, Sherjil Ozair, Ryan Prenger, Jonathan Raiman,
Sanjeev Satheesh, David Seetapun, Shubho Sengupta, Yi Wang, Zhigian Wang, Chong Wang,

Figure 2: Learning curve and model size results and trends for word language models. Bo Xiao, Dani Yogatama, Jun Zhan, Zhenyao Zhu t t f .
stateof.ai 2023
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=218 (Attention Is All You Need) (Transformer) RSt 25E)
IFBIPAGHREIREIIR, SiteERA1HZ=ErT
NEEF TransformeriZEMEHNBIEEICXHFIBIEESHEF 7R, FiEZESHENLAE].

Transformer“2E5 (g ! Capital raised in 2023 alone
Attention Is All You Need @ $10.3B
ex-ADEPT ex-ADEPT
. , ADEPT $350M
ESSENTIAL Al characterai  ESSENTIAL Al ¢ |nceptive
Ashish Vaswani* Noam Shazeer* Niki Parmar* Jakob Uszkoreit*
Google Brain Google Brain Google Research Google Research *® C O h ere $ 2 7 0 M
avaswani@google.com noam@google.com nikip@google.com usz@google.com
Q_ Llion Jones* Aidan N. Gomez* | Lukasz Kaiser* H
Q_Q i = Google Research University of Toronto Google Brain @ C h a ra C.l.e r‘ q | $ 1 5 0 M
Q sakana.giltlion@google.com aidan@cs.toronto.edu lukaszkaiser@google.com

/ ia Polosukhin* — i
® cohere illia.:::ai’ol;u]k:xilrjglgmai1.com—> NI NEAR ¢ Mespive $100M

stateof.ai 2023
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HilEiEFIGenAl

GAIA-12HWayve hBEHISHWALNEHIZSHRIER L FIZE, SRIAMM. XFAMEEMARE
RREZENZERIZS, HRENBEREHRTAMBRISERFBARES. BXhIGEZIMIBRAIETAED
NIRRT AT R S A EDSRIRZIRIRIERED), (EREAA—MIEXRIMEIRIEE, TRFIISIGE
BRI ZSIMREL.,

stateof.ai 2023
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Bl SIEMFIEEIT EEmikt

Waymo#ICruiseBiX/EEIHE LI ZER2XRIZE N ERIRS. LiBl, RESEINEFRETINERN, (J%
REABIEE. (BNREEH: MREARE, Cruise T AZBHEHINNNUE)

o XEHMEWHI—PMEKRNZ. INAHENFZFRSAIRE
B—ZIEFRRE—, XEHUER T T RIA 3RS,
WaymoEE#1TETekendra MawakanaZs, 1%ZIFa “tx
SEHIEIEELUBILEENEIEFS" .

o M, BAZRERERSEXN T REZEFIDRIVESTE
igBEIL. Waymoft7 BIEEE 7 IV B ~E =R
55, MEMAT (FlalAurora) MIEEMRSTHIZEALEE,

o HI Argo Al SRS AR Z T BaE##IEIAF Stack AV, iz
BINIERIRIE T 10 {23509 A BRbER,

N cruise B stateof.ai 2023
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“GenAl” EFiRY “#h" ¥ ATHEIRSENTFT2022FE2REMN, HGenAlJKE)

2023€F FHEFIHERAA TEHEECIN A TRNRENF 52022 LEFISE. ... MRIGEERFBAGenAl, EiF
AT ERIREEBLLEETIF40%, MAELILARRTESEA54%,. PREHENRREEL, AEEH
o RiEBHAFHIMEAMRS (qqtech) , @S “Al2023" BEIRENPDFAR.

Worldwide investment in startups & scaleups using Al by round size Worldwide investment in startups & scaleups using Al vs Generative Al

m
M 0-$1M (Pre-Seed) [l $1M - $4M (Seed) | $4M - $15M (Series A) [1] $15M - $40M (Series B) Al - without generative Al I Generat ive Al
$40M - $100M (Series C) [l] $100M - $250M [ $250M+ | projected

m dealroom.co  Data as of 29 Sept 2023 stateof.ai 2023
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BiZhiE: ERAISENIABH LGSR ME

20215 fE, EHRABMHETET=532—, BIEEIKE, MIAEHIBGERSRE, FKRLMTE. BS
SRR, 2023FIREEMRS50055E50%09i%azM “CEL" #ER: FER. fUK. HEFHX, Alphabet,
Meta, $SHRRAITESE. SiIMEATSEMENEZRNDIZEE.

Combined EV of privately owned startups & scaleups using Al by launch year, worldwide Combined EV of public startups & scaleups using Al by launch year, worldwide

1900-1990 [ 1990- -
2015-2023 2015- 2023
$2T $21 $8T

$7T

$6T

$1T

$4T

$3T

$462B
$336B
$2428 $741B
$4038 $5158

$907B

$1328

sap sase Seas S10%8 $1328 $2008 3118

m dealroom.co  Data as of 29 Sept 2023 stateof.ai 2023
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20235, KEATHELRRN Y 2ER70%MFAAEE, F5F2022FR955%
MEEMRERAATEEADMRERALRE, THRMA LS DS FET70%AL,

Al investment by Geography

B United States [JJ] EU-27, Switzerland & Norway United Kingdom China Rest of the World

$119B

$79B

2011 2013 2015 2017 2019 2021 2023

m dealroom.co  Data as of 29 Sept 2023 stateof.ai 2023
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XEANRAENHSHEFRITRT, PRETREEREHRS

M2022FEFE: EERYIEASEEMN292MEMNZI3154, RILSINMEMA6(ZETIBINZESZET. HEIY
my3tmpaEasE, BRI fEN2070{Z5E5xEYTE]1550{2%E5T.

Cumulative number of Al unicorns by country Cumulative enterprise value of Al unicorns by country
us I 315 Us I $5.9T
china | I 70 china [IIEIGIGIINGGgG $137
UK IR 27 UK ] $155.0B
Israel ] 14 lsrael | $43.7B
Germany ] 12 Germany | $44.7B
Canada § 9 Canada | $13.8B
Switzerland | 6 Switzerland | $13.1B
Singapore | 5 Singapore | $36.4B
India [§ 7 India | $25.4B
France J 8 France | $15.7B

stateof.ai 2023
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T | R | BER | &= | Folll | =F

R, ERRSRHETFRERSIMIERZSHIALEGER

AT SRR SRZ/
Bt

YER

2022-23FE A TE¢E
KA EZZ=
——————- o1z

iedk

022-23F A\ T EHHERIREES

e

2010-23FEIREF AT ERE

RAIRIE

enterprse software [N
ransportaton [N
imech [N
heatth [N
robotcs [N
food [N
marketing [N
securry [N
media [N
semiconductors [N $228
tetecom [N $198

eneroy [N $178

education [ $158

travel [l s118

jobs ecrutment [ $118

wellness beauty || $28
event tech | $810M
ids | $289M
dating | $238M

I 7o

enterpisesoftware --------- %

health
™

marketing

sports . 63
fashion [ 61
telecom [ 60

wavel [J] 46
homeliving [J a5
music [ 35
eventtech || 23
kids | 19
hosting | 16
dating | 7

jobs recrutment | >
wansportation _-

home ing [N %

eventeon [N +*

weliness beoury [N 5%
dating [ 2

transportation [N I N ¢+2
fooo N I <225
marketing | I 338
secury [N

media [N 5228
real estate [N 5218
semiconductors [N $208
robotics [N 188
gaming [ $138

jobs recruitment [l $108
fashion [ $108
space [l s98
sports [ ss8
telecom [ se8
home living [l se8
wavel [l $78
wellness beauty [JJJi] 78
legal [l $58
hosting [ $48
event tech ] $28
music || $28
kids || s28
dating | $197M

stateof.ai 2023

Data as of 14 Sept 2023
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REIPOE2023 5, (BHMHIAMEEERITIRN

5202219985 4HLL, [T —L@EidSPACETHIIAE (MArrival, Roadzen, Triller) 2%, i8BAZ

BRXHBIBES. A, BILAKREREE:
MosaicML + Databricks(13{Z3€7t), Casetext + Thomson Reuters (6.5{23E7t), LAKInstaDeep +

BioNTech (5{ZEX7T).

2019 2021 2023

Number of exits amongst companies using Al, worldwide

Buyout | | IPO  SPACIPO [l Acquisition = projected

stateof.ai 2023
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2023624 % MW RILIREFBAA TEEEAT

2023£F, fRWEHIBREERERGenAl, BliJIEXIEATHELABRMMTERILAL50%, RRFATLE
BEIRRARIRRE (2022592901235t 20235F8220(Z%5T) .

Corporate Investment in startups and scaleups Al vs non Al

B Al [ Non Al

$354B

$145B $149B

2010 2012 2014 2016 2018 2020 2022

m dealroom.co  Data as of 19 Sept 2023 stateof.ai 2023
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2023 GenAlGHEXIBIEHN
GenAl (4RTXATELE) ARRSITASES,

Global Generative Al VVC investment
$18B

$3.9B
$1.7B $3.6B

$1.1B

— B =
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

$950M (2010-18 combined)

m dealroom.co  Data as of 2 Oct 2023 stateof.ai 2023
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E5IBLEGenAl FiE: (E2023FFRITE 7 180{2ETT!

ABUMSIRGIESLSR, B "Bit” =% "aih" S A, XLLARHERIUGESER, IBERITEEDE
NGAHNERSR, XA OIRERICSERZEM: CoreWeaveEE T23(ZETHIESERES (AR
SEMESEGPU,

Generative Al VC investment by stage

[ $0-1m (Pre Seed) $1-4m (Seed) $4-15m (Series A) $15-40m (Series B) $40-100m (Series C) $100-250m (Mega rounds)
$250m+ (Mega+)

$17.8B

$3.6B $3.9B

$1.9B
$1.1B

$126.8M $245.2M $368.3M

2016 2017 2018 2019 2020 2021 2022 2023

m dealroom.co  Data as of 2 Oct 2023 stateof.ai 2023
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2022FF: FEEEXES—RAGIALPEIZ IR

REAHIENELIH AR, TEEAISEGMEIRS ST TR, 1F:
a)ISERAAFIATA TEEEHLEAE,

b)Ei RS HIGPUSIRILES,

O NNERAY T EE 5.

Select investments GPU cloud providers Industry verticals

w Recursion (drug discovery) @ CoreWeave BioNeMo: GenAl cloud

service in drug discovery.

7=
v} Synthesia (video generation)
-l
LaZ:da Lambda "84 Picasso: GenAl cloud
@  Cohere (LLMs) L& service for visual design.
ADEPT Adept (process automation) ; _ Omniverse: digital twins
O of the world.

stateof.ai 2023
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E—ERSIATEPMATEERSEEENHR, LEIREITFEOH
Gopenal " g

ANTHROP\C ot aWws

2 Mega round
W\ $1.3B
Series C

® cohere $270M

Series D
$235M

w  Hugging Face

8B runway i
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GenAlREIE2023FE5 1 33%MABMF, SFBHIEIATIAI130%(S

L HREGFEHEMEREA IS LAY, EHMAFTHAEEH.
CEBTRHRE RS (qqtech) , EIE "Al2023" ARZEFRENAIREPDFAR, )

Series Seed median round sizes Series A median round sizes
B Generative Al B All B Generative Al B All
$16M
$4M $4M $13M

$3M $3M $3M $11M $11M

$2M $2M $2M $9M
$7M $7M
II II I I - I I l
2020 2021 2022 2023 2020 2021 2022 2023

m dealroom.co  Data as of 19 Sept 2023 stateof.ai 2023
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GPT-4fa=iitt, FMFIBIABIESIEE, EBRESA

GPT-42O0penAIRFHHIABRIESIRE, SANANGPT-3REGERAELL, GPT-4ESIESAKBIESHE
B: BEESXRIEG, BESZEGRIISG; RTHEMINEEZI, SELIEFEGRERNE. S&HBIETXK
EH819214 token, ERAMIELHECSEEE T ZBRIFAIGPT-3.5. &R, SEARLHAIS, &7 X%
KA, GPT-AREEFREEME, TUFNNREBEREEIHA TSR,
o OpenAIMYELHEPNBRESWIERE L, MEESTETHASZAIER
(an#R)m=ik. GRE. Leetcode) _XIGPT-4i17 7 £mEHE.
o GPT-ARHFHIEIE, BERAT—LGPT-3.5GAMERHNES, thalg—
BIm=i, GPT-4M90ER90%, MGPT-3.5M90%210%, FERZEHUT
S, EINRIAAFRERMITm, BeNEMBABRAIE.
e OpenAREFR, REGPT-AMPIAZEILITHIE, (BEXEESCEIESE ~
E (AT7TEBFEALEREMAER) , BELZRIRFIIChatGPTIREIWIE .
BEEH40%,

G stateof.ai 2023
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7 — 7

{EChatGPTRRINAUERN T, AXRRIREICFS (RLHF) pkAMVP

EEFNREET (JXTRE$100%]) , BHBERAT InstructGPTHRERPHAERIRRCEFES (RLHF) 10
HENOpenAlRYiREIER 2, WRHFEGEN. BEF—2/EE, ChatGPTRIRINIER T i XIREIARTEXHE
& LRYRITTIE.

® RLHFYRAERIEEINESAETID HA TS, (BT HE TN SGT oot somvarsan i oz oy i
HORIEE, ARSI SRR 2 IFREESEE,  BRRT )
LUB#ARI20174, HAFOpenAlfiDeepMindfUTAR A RBEM B TFAtariiE RANIIZR  Soame i P0edion
RIBFIE RS S R, iy

o RLHFIHER S IATUES BRI, SRR IR BRFSIHA —L_NICTT

BNESHER, Hodh@iEAnthropicfiClaude, BFiA9Bard. MetafJLLaMa-2-chat, the outputs from

best to worst.

LHREFOpenAlfIChatGPT, el il
N2 - -\ S/ S S s /— - .. / This data is used RM r:\;vi:]dtf?]rt .\'\;2{/.

® RLHFERERARIIREMEHITIHMENHES, RENEIRFPHTER. XES o’ 5 S
X FARE. BREERL. XIEEAFTARSHENR. o000 et }

Typical steps of RLHF, which follow an initial step of supervised fine-
tuning of a pre-trained language model, e.g. GPT-3.

stateof.ai 2023

1 We will cover other issues of RLHF in the Safety section.
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R EEXEESHRENERRE, sRERLHFNANARES

(HRFIRARARRIE, IRIEEX. EREDPHARESEEMEENEABESREHITHREE, &
SHEIEBEXF LSANSFZ, (BREFSFERNERIIXE.

o MRARGE T —RIWABX/NIFUIIGAENESER, FRIEAREREIEHRIT 7Iu)ll4. BRI\, &
EERERAE T, ERESHRNEIEF ESRERENRE. RiIk, BEAREEZmTERERNETE.

o BUFERAREXIMEARENNER, FEIANMN

ZESHTEFOTIG, mARESE » T .

BSES THETRERE, g e
o ERRMIGR, RIHFUFSMEEE, SidfF ° 77777 L]

AEGERIEATS, MetaIR ARIEMBIILLaMa- | ° “\‘\ FO et

ACPIBHEEL: BNHFRAZES RIS " —- oo

HEIFEEN, [FUEREYTE FEHALTREE o msosss s 0 S Y

ﬁfﬁtﬂﬁgﬁﬁﬁi M%EZT_EEERLHF:qEﬁH:‘Z: ” 25Amoun150?lmitatio7nsData(:\/Ioil(l)ionso:ics)kens)wo ? NumgerofM:del F’araBmeters1(|(E)Sillions)12
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BRfEROLL, FARARGFHESHEARLHFR AT BEGE

£ChatGPTZ 5, WEZSEREFRBIEXFE—NMEE: HiRESCEIROpenAIRYXRIESIEE—HHaXMZLAIRE, mERE
RIS AR IR E?

o Anthropic AATERERIRFRE TEAEES, HIIBELZEETITIL.

Instruction: How to write a code for converting
degrees fahrenheit to celsius.
Input: Null

o 1E (BUBHAREIETHME) (LIMA Less Is More for Alignment) , MetaZe3kiBRi— 2o
£ (IB3ZHRI10001) FBORKIRIEE. RIEEEEBIATIME, LIMATE e i
43%E’\J’FﬁE;R-F'_56 PT_4E\'E|§I%%%jJO Instruction: Write a letter from the perspective

of a cat.
Input: Null
Output:

[ ] E «k@iﬁ%*ﬁ@ﬂl’lgﬁ*&%» ( LLMS can Self—improve ) _YEP, @%E@EE%AE Dear [Owner], I am writing to you today because I

have a problem. You see, I’ve been living with you

R, KENESEETLIBD)IGECHFHKRES. Ko, BRIESR—MER, B | o po e of vears) and 1w it here,
XAMEZRS, BRERECHNIES. MATHER, HUBIITEELIRREESE. | e i sy s,
XAHENS—ILIEEMetaly (IESEIFHNEFRRE) ( Self-Alignment with nen-T tzy to cusdle up next 5o yos on the ()
Instruction Backtranslation. ) . SOy Yo P e

Figure 1: Selected tasks from the generated instruction
data using vanilla GPT3. Some texts are reformatted

L ,Hﬁ iE*Ek?—E{JEﬁ %AJ’EI'\@EFE%E _*EPT?— ;i ! @EFHG PT-3. SQEEE}E%\*DE@Hj ! #&:&ﬂa M etaE"J for presentation. See Table 10 for more examples.
LLaMa-7B,

A QOMeta Googe W 2 BSU % A2 § stateof.ai 2023
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GPT-4EARIRELESOTA LLMiARRIE G —E.-.....

OpenAlZET—dXFGPT-4a AR, BERILSHEESIMHECIIGENEE, XIFEEAIEH
HREFIE., BIRAIPaLM-255 RiRES NG, T (MOpenAlMIZHEKAY) AnthropiciRBHE
ClaudetZBIEHEARS. MREHBARHIEIEME, IREHRE. XTEEARHERELARS (qqtech)

Q @.\ Willf lcon - 7h

EE “Al2023" $EIREVPDFAR. P—
o GPT4pp d ope /pp s/gpt-4.p...

o OpenAlffarXivEEMmNGPT-ARAIRESEE: "EFEIESHES R
FIGPT-4ZE AR I =7, AIREREEEXTFHH (EiF
BREX)) . E#4. 17//,%1‘7‘,%’ BHEERZE. 145,455 I BHY GPT-4 Technical Report

BB,

BEEATR

V7 B o

o IHRMAMETEARIPALM 20, ZABAERAIREFTEE: #
BN —2 AR 2 .

o EEZFNIEHILZEEMBRES (R LUSEEEMA), ERLEF
BHIN B ERER 7 MHERRIAHRAIASEIANL.

@ A Google

stateof.ai 2023
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J&IELLaMafiJiAsE X —iS %8

20235F2H, Metath 7T —FR5IFALLaMalyiEsl, ER%H, Bliliifmt, RIS IELAFIBaIEE
£ HISREENRIERIRE, MetaRR{I R AVFARA RIZEBALLaMa , (BREREGHEFHER L2,

o LLaMa-1BIE(FERAEMTransformer, ZREIET, (EEIRXIAFNER
EIMACIM Y — 8N, RAt, “ZG—165BS#=ZEAT, [E1TH9€ RACE-midde RACE hgh
FEE2048 A100 GPUHIBOGB RAM_ELMEAZI380 M okens/FL/GPU, IXE  Grrs 1758 584 455

BETEES1.4T tokensfy[E1 JHIEHEE LR T/4FEAL92TX, 7 88 579 423
o LLaMa-1ERIEIMAELTGPT-3 (RIABIE, TIARInstructGPTZSRY) , 3 sin  es1 o
5DeepMindfyChinchillafIEEAIPaLMBEERIFHIZF . R 469
o LLaMa-1RAiFmlEm, 3lE THINRIIMetaf BB EFRRTER “FRE" — Y™ 5 e

65B 67.9 51.6

P E#EE. BEERTRLLaMa-2L T ASEITRLX. — -
Table 6: Reading Comprehension. Zero-shot accu-
racy.

OQ Meta stateof.ai 2023
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LLaMa5 | &2 7 —1a KBUHESIRBIRIARE

EMetakf 7 LLaMa-12/5, EfAEHEINAN T EBAENRARNESEENNERNZEH., Ef—LRamd,
#0MosaicMLAIMPT-30B, TII UAERJFalcon 40B , TogetherfiyRedPajama , Eleuther A9Pythia , Sitt,

FEE, 5 aSERRE, FREKES SRS DAZE T LLaMal&/I\Weds, FEENATHRTIT
R RS, Mistral AIR97BIEELR]

BRI th R I RIERINEHEEL,

o (H5iXEHIZE, RedPajamafyBin2iBtHEHILLaMa-1, (FHEEFIE.
Falcon 40BkBAKBUES

AESREAHS5ETI UAE, FREREIFTER. Falcon- Stanford £,
180B/53R#AT, (BEFIENE, BREZTRINONEIIG, FERE Alpaca @
P TRASIIL. ]

o 7fLoRa (KRENESHEERIERBEEN —RABMIITAR) F2HEES
ERIESEN T, IEERENETRIIIENE (SAEFEPIX) MExXLE
ST IGRRIRBLES

&8, —MiF2LMSysHVicuna, BILURIEChatGPT
IR P EEXEHTHIE,

: ()
Falcon 40

model is now royalty-free

T@ 1] ADEPT stateof.ai 2023
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LLaMa-2: gEmiEaEAREEIBEABIESIRE?

2023578, LLaMa-2R5EBLETH, BT NFEESMABILERIINF. LLaMa-2i&8J1F5LLaMa-11H
[, (BEAESHAFIRLHF#{TTH—SHIA, FHNERE#EITTHA. 202398, LLaMa-289TF
HEER32005%,

o LLaMa-209%0i)||ZERIEG 212 tokens  (1E1040%) .

o WFIEEWEM, ARARSR T AFITHNENE, EEEHEINEE S e
F—L (24,540) SREMNETHNFAGER. SNTFRLHF, MBAI1ER ook
TiHFIteE:, HERLIHFSRES MRS R, EEFBAPMEMBA, o
SERRETE,

o LLaMa-2 70BERZE{ES L 5ChatGPTILEL, (B/RIBEEHIIE G
FChatGPT, BERBHIRHIERACodelLaMaiIFrEIEGPTAER  ~ "

(FEEIBHEANAE) . B o

o IRIEMetaNTAIER, REBWMNAELLaMa-25 0B EREIT 71ZF  Human evatuation of LLaMa-2 helpfulness vs other open source models
F. (HINBHFAE (BRBRIEERIETIEE) EaJLERLLaMa-2
=R,

OQ Meta stateof.ai 2023




XES | 17 | AR | BER | 22 | 7ol | =F #stateofai | 67

GPTHILLAaMARETASKE

ChatGPT{E#I3ZIRAX (RTwitter) EAHRKIXEIRS(5430iX), HIREGPT-4FlILLaMA . EIAEHERY
AIFRRIREXE, (BRI ERAEIESREIRISGR TR,

GPT-4
90 Proprietary
Research-only
PaLM 2 Commercial
80 | ChatGPT Claude LLaMA
2
0 LLaMA
(O]
o
Vicuna
(‘% 60 WizardLM Falcon
-]
= Baize Nous Hermes
% 50 OpenAssistant | = MPT
40
Alpaca
30 Pythia Dolly StableLM

2022-12 2023-01 2023-02 2023-03 2023-04 2023-05 2023-06 2023-07

Zeta Alpha stateof.ai 2023
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A JiGRR
EH2022£FiwLAE, RLHF /{5 ARAIIANESE,

100%

80% » »
RLHF / Instruction-tuning

Chain-of-Thought
Paremeter-Efficient Fine-tuning
Autonomous Agents* / Tool Use
Emergent Abilities
Quantization

Inference Efficiency

Scaling Laws

Retrieval Augmentation

60%

40%

0%
Sep 22 Nov 22 Jan 23 Mar 23 May 23 Jul 23

Zeta Alpha stateof.ai 2023
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IRSIRBRFREENREhHERID?

EARBRSETE g tokensIEHEMAIEAL, HRARDMBRBENESREFLNGENEREETIME
BERRSFRETR. HR, AMIEERED, SEIHNEN (FUFURY) MR, —SiRRNEEHxi ES3E
AT, —LEATNX—REIRLRRE: e NTEUNRHARAREFFEESIRHALY. HAFA
50k, FRIXEMRE T RIX.

o HTIBEAFMARARAI, FraE N RHBIMEIES A
St R RIS IR AT T st \

o flfll, #BIG-Bench (LEMATUESIAEM) £, @B | - = o . oww L /
QWIS HIER NI — . H// ., | S

o {HIITEFIEE FMERENG, HEABSH RSN U
MR NEENEESSEUFERIN0H, AR EEEN. f / \

9 stateof.ai 2023
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L TFXRKEEHRSEHITE

ATEEREEZIEE, SIRBEHIERIIGE, SilnSEitHERelsEHnfE. (BEXLEHEH
SRIESEEILIEMAKXDRIRE. Eib, ERKERA—MERNEENHTERS.

o KENESHRERIRS|IANFEZ —REIRVIVERIIEE, BHEix, KBIESIRERR
FEENBA LEEEK, MARNAFPINEERGIH TH—SRIE) BB THEI™= A\
HRUTTEFNERI, XZE T HRM LT KERIRE,

o —ERIFTHASRIGINAEIESREN L TNKE. BEMER LETENANCIZETE @
/J\(FlashAttention), BEfth77AREGEMBAE/NNEFIZ:, (BERRNEFIEITHIE
(ALiBI)—X#EFR K EINE—MN 2/ REFIMPR I E RIS, EAEEHARAIRAK WA mosaicMt
EFEROPEFINETA(E.

o TEKETNABUESHEAIF: AnthropiciClaude’5100K, OpenAlfJGPT-4532K,
MosaicMLEIMPT-7BE65K+, LMSysfiLongChatg16K, {BEE F T E(RAMEERN
£Epg?

§ ¥ Ai2 0Meta W @ stateof.ai 2023
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EXERE: KLETX (KEBS) AFSTRHEA

YWimm L T RENFEMEBMFXFNER, DEXNLETXRKEBSHE T HIESHYERS. K8
Samaya.ai, IIHAREEFISE. HUBEASEHILMSYS.orglIffshiX—Figis 7REE: HMAKER
K, BMERRFINESER I E— LS R EHERERTESPRY,

o RAREKIN, JESHBEXERLIMERMARNTRNERN, RENXASEN, PESEHZHD
AOSKBIMETPE, IXBURTIREL, iR, EEMMEEMERNKEREINMEEE.

o FRARMEGE 7 HFHEREMPT-308- T om § ey L e
Instruct (8K-token-t/t)§ﬂ:”_ongchat_ :Z q\\\ ;': t' """ L + """ —
138 (16KIAOMERE, CUREIARAER 1\ T
GPT-3.5 (16K) Claude 1.3 (8K)T b L e
Claude 1.3-100KHIMRE, fIEIE - .

St ST LN R S
—o- claude-1.3 claude-1.3-100k ~@- gpt-3.5-turbo-0613 Context Length
@~ gpt-3.5-turbo-16k-0613 mpt-30b-instruct longchat-13b-16k

e 8 Berkeley stateof.ai 2023
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HEBHER:
1EINaY E T EMABAIEE T EEEIH.

"o FlashAttention @I EFENERIIKE LEREMIMAZR TR, sINTEZHNHEDE.
FlashAttention-2i@id & /MY3Ematmul FLOPS, EFHIFTHAIFEHFNIED X, #—250# 78]
FEFERIITE. SREGPTURENIZEERS 1 2.8(3.

o FH/VSHPRIUEA LIRS NELBENARESEEAER, MEENEG: IEEFIEERE, &%
FABUESHEAISD, MBI TFRAMNZero-shotiEEFRMEBRIMEHE T BEREN.

o HENEIBAIFEIT S MERSLERHTHRIDSZ Mtokens, TIAR IEA{Ei#, RiiERIAHIRREIRS T 2-3(2,

e SWARM ParallelismEHEEARHAT ZINESFITIIGEE. BBk MK EINFEGPU LI
HAHIRAENESIER, RRSCE)IZG=H.

stateof.ai 2023
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(BirdiERY) MEIESIRBIEEHXIESEENENE?

MIRBARARE—IRARAEE LRRFENITFPRRE, SOBESIRE (SLM) BIEEEIHE
IDRYIEIRSEITIIGE, SliIIlSAS0ENREMAIEE. MilELM, XEARRNMETERREE.

Pass@1 accuracy (%) o
HumanEval

phi-1-bas

eflls "FHFE" .

BRI A RRHEEENIN. A5, I/ NEUESREHIT S I I I
The Stack + = CodeTextbook m CodeTextbook > CodeExercises

SHEY phi-1 &R, ffiIFER, XEWE—PEHUmankval BiAZ50%LA ERYsub- 1087‘%*&1‘% . BEm,

o RIFERAENES L, IMERMFEBAUMKIERTF, —MRIRE, ‘_—"lT'_ EERRY. Ko RAUBESE L)l |2ﬁ|5|]L
o 7EGPT-3.5F0GPT-4RYEEIT, MHARARSER T TinyStories,
— P HIEEEENERENEAERISKREUESE, BEiE TR
TinyStoriestZll, FEREAGPT-4 (AEHELR) EEX2EM 350M, 26B tok 350M, 768 tok 1.3B, 51B tok
SLM&RYETEEE, MAZGPT-XL 1.5 BARAILEEE. (135 GPUhours) (410 GPU hours) (1090 GPU hours)
o EE—/NMNAMNB—INTIEH, HARARIEE T — 1 H7B MokensHRIEIREE, HFEIESREAUTE
FIEREIGPT-3.54 IR BRIZGS ., S, BIIEX N EUEE LG TINVNELUESEE, E151.3B
i )&% 7 BSuHAIphi-1.50R 7N, stateof.ai 2023
BB Microsoft *
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2022E B0 EBEHE DIZGAESIEE

FeAiJE20225FF5:  “SOTAIRSIREAIGEIE L ChinchillaZ 1065, IEBR T #UREEARIIS SE4anIRY
XR" . BEOpenAlRHIEE—H(TAUREASRRIAE—ERINUFHMIRFRIGPT-4REIRIK . SRIGH
FAAFERIAR TEMILIR, HEiRiE, GPT-4ilgTXL1351Ztokens, LbChinchillaZ9.3(,

e Tiny CorpBItA ATTIA-E% (George Hotz) 1IRHTRANMSAVEN: “LUH-B4FE (Sam Altman) REEIFR
GPT-45220B1&41, 2—M6IQEE1RE" . PyTorchEXGEIIa AT SRZEET-$XIEHL ( Soumith Chintala )
WL T IX—r, LICEEANIEEERAREERES (Mixture of Experts)&BREIFTRIERY. WR(EE
o{g, XBRAMEIFSTIEEGPT-4R9611.

GPT3 GPT4
[

175,000,000,000 100,000,000,000,000

meme truth?
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ASSERRIEHRIEEFERI5?

B HERYEEHEINERIERISAZE, Epoch AIRYERSTIGN, “FJ2030£FFE2050%F, EfiJSHERK
REESHIRNEFE: 2120265, SHREESHIFISER; F20305FFE2060F, MBHRESHEE. " W6
i ERRIEHEECIFSIETIRBIFRSR, MOpenAlfiWhisper, BREILAAXBIESIREBURIHFIE SR
iR, PARFRIOCRIZE!, WMetafiNougat. #EE, AERFRNSIBIECEIRHSGPT-4. FREH
EBREREBENE, AEElRE. XiEBARRGERRS (qqtech) , @S “"A12023" $BZEZREYPDFAR.

ber of images (log)

Image dat

-quality language data

Low-quality language data High

Figure 1: ML data consumption and data production trends for low quality text,

high quality text and images.
ZEPOCH OMeta & stateof.ai 2023
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FTREE R ATEReERNAE

7 — 7

BUBERIRENS— M AEREE A THEERPASERT KT Bl%GagiEt. RIIE— 1 BPiRpERE
Riz: SREIEIEESEREER; (BNEIERERP, ERELUERT, ERMBESHERFEES,

o REBUSTETHEMNATIRIEEE, BRARRESR FELREEEIMHIZG, FHiEnERIRER.
FEXNIBERI—H75% (BEELZHRRY) BENALSEREIEH TG, XEHRENHERZT

BRIPRH.
e GooglefIHHR A RERISEZ M ImageNetBE T Imagen X AZIEGIE o
B, A& T 121210 mageNetfIEBhRA, tiIEXLEiRA _Ellg

TEE (BR7RerImageNet)
RS 7 ARELR L.

HHRARKR, EEARXAG~ENESHRIESSEREE
BRI, ERREIRRERISIR T URERY) 14K

g =|

. XFREFIEINGS pEREERINIR R

(o]
o

-1 Accuracy (%

& 787

. BIHOEREET

82

BER/IVOIEHIRIETEY Fe(— B ).

® Real
Real + Generated T+1_05 I+O.83
° DeiT-L
DeiT-B
+1.52
I +1.59 s
DeiT-S

R-152
R-101
+1.78

R-50

*»
s~ UNIVERSITY OF

Bl =@ UNIVERSITYOF  Imperial College
M ¥ CAMBRIDGE | ohdon

VVVVVV
TTTTTTTTT

T T T T
45 64 87 307

Parameters (M)
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7 — b

BEH(ER, iLEEFHKE
BEE XA HEFERIRRTEHREEXR, R ARATEREERD, URBESEMRPUX—IKHIEFEAY
[A)RRIE (S ELSREEMELARRIR .

o SE=XFHIAREH T —FATHEESEEHLIRIVKEDRIFHEIAR, Bl "EXAPBAARR AR
123, BEINENATERELRBIAEMEY. " XNMEEEMEIGEE—Ytokens, FHEIMESEELRE(IRY
MR, izt T —MFRREZE, HPaF—FRitlid, EibilsezaEmainiel,

o B DeepMindiE 7 SynthID, —FREHFKENEERABGEZNIE. SAARRTAZ], BERILIR
AllmagendpHIENS.

o KEAIR. DeepMind, ETH. EMEFIRFONNMAZATTFIDIRAVAT A RZREE,
Stable Diffusion (Stability AIFERRIREY) ICiZRBEIIZRIENEIR, FiE
ERETARHEN]. (EEREIZIREN100025KE F, SiFwa AamictEE. 1]
H—RE, ¥ EURBCEMBERIRE (WGANs) EIRAFNENIBNIZGEF

C;z : Living ir tl light Prompt'

E}ﬁ{%o t}! G aham Lotz Ann Graham Lotz
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FItRERE LR : I

MREAFEEESHFEIRINGEIE, AT AFENEEM LETESAIGE? HEFERIHRTRE,
BERSRMKERNE: —PERNMHBNIGEERREN, EREERT, SN Epoch&BHAD;
(BRAZHIEpochiBESFIELIS.

o EANIRREZINNZEI (FLAIFFGPT-28HY) | RSEMREER A ERIEURS L TR
MEERELATHIEHCRER, 2 EpochfUIG L FRESEIZIENS, (REXSEMNETERTBEEE L
MEpoch (X—XZEC EHRIBFERINE) .

%Y. B2
—

Allocating compute when repeating Return on compute when repeating

~
SO 1022 FLOPs 3.4 o
~
> o
68 —e— Base 32 ™,
Large - e,
—_ 0 «n 3.0
X —w— XL g o
— 66 O 8678 % 2.8
> £ 9]
o O 6.34B = ™ o
© © © 2.6 &
o o
§64 \ UE_ oo
< 2.4
=
| 62 \ 2.21 Up to = 4 epochs
= repeating is almost i
1788 2428 2.0L28 good as new data i more repetition
(7.1) (9.7) ’ 128 488 1208 480B  1.2T
(1) (4) (10) (40) (100)
60 Tokens
(Epochs) Tokens
0 50 100 150 200 250 (Epochs)

= = Regime of same compute (IsoFLOP)

- Efficient frontier assuming repeated data is worth the same as new data Stateof ai 2 02 3
L]

7 UNIVERSITY mmms  Efficient frontier predicted by our data-constrained scaling laws
+ OF TURKU

Num of Data Repeat
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VibetSE: WHHEAXELESIREHETHE “vibes”

FEEFMAEAAXBLSSIREANEM, BRI TAXEEHZSKMMERNEIE LIIGHEERARIESIRE,
EFEEkEENEE, BHBIEMHELMETEfIHugging FacelIABLESISEE S F 2B ntbEiER sk
ntRE. ERTEENRHBINEASG 2, B7TXHERERE, APUFDBABEEIREENMA... vibes

o HELMEVEREERIRERAIaeZ TGS, iILAFPERERERINE. BESIMEF L& MR (B
) BURE, BEERRAIeEERE. EE. 2. RES.
KHELM ~  Hugging Face
® Eﬂ?ﬁﬁﬁﬁﬁ* Diﬂlﬂfﬁj{?giﬁ%*ﬁﬂﬂgHELM*ﬁ&, Model/adapter M_ean '_VIMLU ?00I0 [\larrativeQA T Model
Hugging Face U RHLBFFHE ATUERIER, (BT N s
11:)\%2th ELME?%'%“'?&-I;F1E (i$1ﬁﬂ%kﬁg¢§ﬂmg%%?§ fangloveskari/ORCA_LLaMA_70B_QLORA

garage-bAInd/Platypus2:70B:-instruct 3

g ) o Le(;(;—davinci— 0.914 0.568 0.877 0727 upstage/Llama-2-70b-instruct-v2 [
o REGEXITSIESE, EIREEFATINESTIR o oo w oo om
Comman d beta e
X/ Twitterft®, FPIRATRAMHTE, FEER
text-davinci- 0879 0569 0881 0727 o TheBloke/Genz:70b-GPTQ X

RENESERUATHISERGE, JEsene - 7

”Vi besu . (5305;1 .
sz:;opic-BLM 0815 0481 0815 0728 Stateof.a I 2 0 2 3

o
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J o </>

IRSEENBENAS

AEFEL, GPT-41E%mtSeeNnEAFaskit(i, BENABMBRESKHNEESMEARPRERAE. &
WizardLMAJWizardCoder-34BflUnnatural CodeLLaMaiXtFHIFFEE A RERBEENRP S
ChatGPTAHHLT, (BEliIEE~PRAIEEEIATE.

e Unnatural CodelLLaMafIWizardCoderAMRE BT |4 4mfnaiE s _bi# T4k, MmBEAFERIERT
RIBEUEATRTIME SR AFESRIERAR. MetafERAE IR Unnatural Instructions , fWizardLM
e IaYEvolinstruct, {BSFEAIZ, CodellLaMall—fpFEEIgEEHITIET (MANUENTE
AT 895, HERR T Unnatural CodeLLaMaz 4, FraRYCodelLaMatERiERE A&
7.

o BY/NINEEREULCHS (BiFreplit-code-v1-3bfOStarCoder 3B) EAIBTAES HIRH TRERFIR
FEOMERE. ENIRNLSIERIS T (WERGH ERggml) {B# 7 GitHub CopilotfYfEFARKKIE( MR
A,

CopE LraMA
Long context (7B =, 13B =, 34B)
fine-tuning

s Instruction
Code tr: : ;i -
Lrama 2 ode training 20B st CopE LrAMA - INSTRUCT

Foundation models — Infilling code training = — (7B =, 13B =, 34B)
5B
(7B, 13B, 34B) i

Python code Long context
L, training  —»  Fine-tuning CopE LLAMA - PyTHON
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J o</

AlphaZero@DeepMindfy “iIRigE" , MEAFRERRABMNAL

DeepMind%& %7 AlphaDev, EFAlphaZerokSFERUFINE, SMUTHFIESRNE (FNC++
5kPythonfRR{i8) ERAMNESNER T FICIBRSKCHRAE. EBINMEEEREERA RS,
AlphaDevikE| 7T —#iB/EFIHEFEEIRE70%075 .

o AlphaZeroRFSREESI. BIEMAASIEAE ~
BARIKE, EEERBEGARH, W N ———
o AlphaDevERBMHERRAA—NREZIEM: & |
BHEt, RNESREMNEZURARFNSFSEFRR, Rge |
RIBFEIESTMRIIES COERIATERLN
ﬁj&o 1.3 2 123 ) 12,3
o EIfYsort3, sortdflsontsEIAFEAT2S0KMFRIES . e

TH.7%, XEERETAEAILLYMEFRTTIRE. |

o BHINIR, BEFHRNRTR, —BMRARIKALGPT-4EH T —MIL{tAlphaDeviysort3,
(o) stateof.ai 2023
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FAEMERIRR? RS

RRRERXHRIN TESIIRNGT. BEEHER(CoT)ERXEIESIRBETIMaLREIEESE, NHiEEt
BE. Y (ToT) BIZIRNREE "B REPMELPHTR, H#—FUHTR—S,

o BUNIINTAEETIARSIERELHRR. ATHRXMER, AEESHERETEBATARE, fliis
HOKAME, TaEAaTaE. BEE (GoT) BTASHEIIAIT SEX MEEMEH— E.

o EILFH, ARESHEBEREMIERIRM, Auto-CoT
EIOMERES FNRIEL T aBECoT, Eaigm=Te - ™ o L e
I (APE) f£19/24(F% LBREE. ATERERIHOIERD | O
BEES I SIREE BT/ SRR FE. BRI T 445 i

(OPRO) FBH, iibAIRRTEGSM8BKFNBiIg-Bench Hard - N  de® . »-

TR AIRITHNETR, BrBIZ50%., PRI B
f\\ Output//; ‘\\\Output/// \\\VVOutput /\ ! w\ Output/ /:
(o Ou [90hanar ot (S Crsaens () Tre or T (13
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AT IEFEEIR

TiHESSEEBRTRERBIESEEMMLEE. 2Afi, OpenAlFHSBERNR—IRAGPTIREREN, BE
BlIEAREEH. APRER, BENENEE, A—AXRIESERERTEEHZATRENEEE. S A
WIS EEISIE RS, HEHBORYRMEDS.

o ChatGPTRYfT/RAMAIREERT ERMERMZIAY? REEX, 2023538202356 HhMASAIGPT-3.5%]
GPT-47E8i= A, B, SUAE. MRERR. £MAE. EETAREFIANHESES LR
DS A,

GPT-4 GPT-3.5

1 1000 1 1 1200 1
0.8 NEYXA 800 08 0.8 1000 -
800
0.6 600 0.6 0.6 : 600 IED 0.6
0.4 400 0.4 VR 49.6% 400 B
0.2 208 39 02 0.2 208 02
OMarch 2023 June 2023 March 2023 June 2023 0 OMarch 2023 June 2023 - March 2023 June 2023 0
Accuracy Verbosity Mismatch Accuracy Verbosity Mismatch
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7 —> X

Agent: KBIESIRBIFEFI(EANREGTR

AEESRENISEFTECNNEEENANRE, BifREBRTHSHINEITIRNER. =IBEMER
TRREMENE:R, AVFRBFRISER, ERMIEEETNNBEFZORANESIREHITRHIE, Fefi)

seUS(EA L EMaIgEr TR,

o [FATENABIESHEEN— MIIFEMetaflUniversitat Pompeu FabrafyToolformer, EFHfARARLL
BEREENAVG T —NETFTGPT JRNREL, "LUREERMBLNERRERZEO, [iERE ], &84
S8, DRI ISFSEREFHRIFRKtokensTillAR, " EEFRHZE, TI:HAE, Toolformeryd
NAEEREORERRITRE, FERREIBLSEURM)IEGIREHTER.

o —LRAINTEEER, WAIEIMInd's Eye, 1RENEITHIIEERIIKEIZY] e e o ol of e et
IHEIRRE, MmEANGXME R EBEIEL N rIeervIMal LR, trademark of [QA(“Who is the publisher of The New

o EEBFERINBTEMNATESHRIEBERHEIRA "R (Agent) . MF s e
ANRARAFELR, BINELER TITWAIFEREEXKIZItHNIZMIE, KREB N —

ZEEC hatG PT?ﬁ{tF\ AUtO'G PT*D Ba byAG I ° — 0.29] 29%) passed the test.
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FAXBLESIREHITHNES
AENESIEBIEEISE RTINS, EFAMAEIE SRR, SaJLikAEkKimytE, XhERIFHGIF2
Voyager, —5AEFGPT-409VIR, GEO27E (FEAOER) BT, IRFTFEZEEIREN.

o BIIRERRGPT-4 (REUESEEUNES H—RMEEMNNRS) . Voyagerr=EATHATRIDETAES. 15
IR, REWUBEHNEGPT-4EXRFRITRER (FAIHR) BXREWE, ALAXMIT AR BIE iRk,

Minecraft Tech Tree Diamond Tool L.

o RIBET (BRAHR) MERFEOEIERjavascriptly, | 9828820701 0’022

BSREHTREE. MBERORERIERES, SR ~ =~ © © 0%

BiER— N0 "R BNGPT-ABERLIERER. i nereyneseo
o GPT-4iR{EVoyagerfPREMESZITIE, SHEHRRIE"|  « g0 *27 i

SRAMERIHES, £, T T 1,,2a.80282
o SEIEAIG, VoyagerikiB3 JEMMEES, RT23M8 | o) 8 202G,

FORER, MRISCHERRINEIREAGREILLRIAISOTAR 0|87

15 3 kw2 0 25 50 75 100 125 150
. 1[30 Voyager (Ours) Voyager w/o Skill Library —— ReAct —— Reflexion AutoGPT

NVIDIA. stateof.ai 2023
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J — X

RiESREEEREREF RN
RIETES R AN RIS R— N TRERNTE, ANPEEREER. Bt QMBS MHXTHROE

B, KEGESIERIRETERMYEXILURZENTE (FFERAIHRER) YIS, SHMRIEYEE
(RAP) EHZIS~EHHEZE (Monte Carlo Tree Search) EExittikESEHRAEIREE.

o HRMEREILUER—IE, HITURBIZEH AR T— S
RS, BT —MEENID, (ESSEREIT T —5T) @ o« 0
{EBRF F— MRS B A EER, = —

o KEIBAESIERINSE, FATMHASMCTS AR -3 \ ou
IFEEE. @ ONNO

« EARAPERRIES, BEERIERN. RAEBERIE, Do ) Peme| AN
HLTREREEIRG A, EBlocksworldiMET, LLaMA-33BLE P A
HORAPELZE L FGPT-4_LAICOT, @ 0

, = -~
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GPT-4{EiE XA HHHEL EFRLEX

B—METFGPT-4NAXFNERSPRING, BIERAIZGRIFFAIE R i Pitid &5 #HAIRL Baselines,
BiEEIFERRIREARIEX, HEBIXEIESIRBIEE.
o RLEMNG (FAIHR) 1 (TEESE)

IAIRAIARERPRE, Bz, K&

BRI LIE

79183) SEIEE Y latexiFAIMEE, LAREGMREE.

@@@

Compute LLM answer for each node

@
]

J A EHESR

‘7¥EI’JE?§J‘5’?X§ZE’JIEU HEiE, REES
(BEFTHE

RSHEARSIRIENEE
, BIBEATR, WERERIE

EET

T

=

oz <b>@
observation .
Context
©
A3
You took action noop. = =,
You see:
- grass 1 steps to your west = @ @
- tree 6 steps to your north
east
You face grass at your front.
Your status:
health: 9/9 (c) Al
food: 9/9 R
drink: 9/9 A
rgy: 9/9 94 .
You have nothing in inventory. w'&""
Carnegie -
Mellon NVIDIA. 5~ Microsoft

University

Myoas(Input, )

Ay

Method Score Reward Training Steps
Human Experts 50.5 + 6.8% 14.3+23 N/A
SPRING + paper (Ours) 27.3+1.2% 12.3+0.7 0
DreamerV3 Hafner et al. (2023) 14.5 + 1.6% 11.7+1.9 1M
ELLM Du et al. (2023) N/A 6.0+0.4 M
EDE Jiang et al. (2022) 11.7 + 1.0% N/A M
DreamerV2 Hafner et al. (2020) 10.0 £+ 1.2% 9.0+1.7 1M
PPO Schulman et al. (2017) 4.6 +0.3% 4.2+1.2 M
Rainbow Hessel et al. (2018) 4.3+0.2% 50+1.3 M
Plan2Explore Sekar et al. (2020) 2.1+0.1% 21+15 1M
RND Burda et al. (2018) 2.0+ 0.1% 0.7£1.3 M
Random 1.6 +0.0% 21+1.3 0

stateof.ai 2023



XES | 17 | AR | BER | 22 | 7ol | =F #stateofai | 88

. |
Z+ | — 72

MIEIESIRE: GPT-45kl ((BERREFELOGIEZABIR)

E— MG FEEE(VisIT-Bench)p, SESNRMEBAIFEHNES, MKIESERIREATIISIERN
GPT-4i#t 1Tz, KSEERXAZITRHE,
o RIBARTEERINE, RFIIEELELLaMa-Adapter-v2,
REBRE27 4%19Z=6hEM T GPTARIERNSEFH,
o SFRURHE, SalesforcelEHAIBLIP-22—FAHHERIZIE = vsonandianguage Visionto-Language |
lj&*%;__ﬂo E?EEE\'-}EEET (EG PT- 42%1]), EVQ Av2 J:tbf?ﬂ Representation Learning i Generative Learning

A . Y Y g * i * : : ‘ i
JEFlamingo B EIFRIERE, (BRNIIGSEZN VD TE4E, B . :; 3
-Querying Transformer ‘ 3 [

4 ¥ L

A Image = - !
Write a romantic message |
i Love is lik t, it
! ove is like a sunset, it's
i 8
L il Text il hard to see it coming but

—

1§ﬁﬁ EJ'I_I"EJZE,\J F rozen L LM . Epfm}ﬁﬂg;ﬁ;ggfﬁji} | |2§\{%Qﬁ65%§ ! i S that goes along this photo. 3
HERYIZ—NTransformer , |

N il 'y SHIR N : _ k i Queries H when it does it's so beautiful.
* lg\j&ﬁlﬁ r B E’JE%};%:XQ': l n St ru Ct B LI Pd:EXj:'FVI S l T B enc h J:E,J i Bootstrapping Pre-trained ‘ Bootstrapping Pre-trained ;
GPT-42EFERE12.3%0IHER, ] mage Models i  Large Language Models (LLMs) |

Google UCLA Ai2 W ! S stateof.ai 2023
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HAXRESRENE RS TA SR
VisProg#llViperGPTRAN S ZRT T AE— M X FEIRIMA XSS SN, AEIESHEBITIERS MR
H—FFITRRNSE, X ERAMRE R B FRORSRM TS,

o TIMLIRIE S ZEEBYES S S HEMARREIRIS(ES)IGRMEBRURERS. XM EEER
eI NLEILR

o FITISEIEAIRFRRER-E VARIARISOTAEL (it BN E. Query g Visual Input @
XTSI, SREAE), e op it

o ViperGPT{#EACodexE 4 MET N ARFZOMNPythonfEfr, XL 1
EFRALUEAPythonfi# s kiiT, VisProgmUIBiaSrIBIFIER  [Foeer
GPT-3, FHETN RN TR  (REABIESIERGIF it Codotin " Bt et
T ET™Y=Z3, e

o SREEBMAEHIE]IGNATIESHRPOHRAIRERHEH TN | 7P copecuton o
SHHRES I, ETRNEINRMERGFEaEEEIR). Xk | oo
FHEERET T RS SRR,

Result: “shiba inu”

stateof.ai 2023
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Io+B - 0

FIRAXBIESIRBIII B NS

LINGO-12WayveRIilR—ES—Ta0iRE!, IRHZBITE, MBTAkSIIASAIES. BiEaLild
MHERNAAEIZFRE, MRisEinSIMRBEAAIFREMS, LINGO-1aJLARIERik N, ForEHEIEmine).

Planning

Counterfactuals

Perception

I'm overtaking a vehicle that's parked on the side. I'm remaining stationary as the lead vehicle is also stopped.

;
®

WAYVE stateof.ai 2023
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PaLM-E: g2 ARERIREY
—EN1556201Z228). EM. EbLanEAiEa,

PaLM-EZE

s - >
7+ E+ @ —

SR, ESHINSBARENIE. Bl

SERHEFINMSE, RIEVQARE LIREMRISOTA, EFHFIMAIEEE(NS, PaLM-ELLAEX FIESIEEE
EBRAESES (15325 RITIESEHEIERESS).

o ZRBES
22B, FAVHEXA. BB
SN ERBAN, ENIRRD

25 RERCERNERRIZEF,

RERIREEE SRR P AT
'fT—F_A*/j_TLE})ﬁI)sJo

Beriin

7 PaLM-540BF0ViT-

Mobile Manipulation

3
Sy

PaLM-E: An Embodied

<img>. 3. Pick the greenrice
chip bag from the drawer and place it on the

Control
counter.
Visual Q&A, Captioning ...
- = an -
\ ol <img> ’ <img
{ y L el e gJ mping
- Y JeYo T3 . ahurdle at
= S e i dog show.

modal Model

Task and Motion Planning

M First grasp yellow
§ block and place it on
the table, then grasp

the blue block.

Tabletop Manipulation

<img>
r
A: First, grasp yellow block and ... | | Push the green
‘ star to the bottom left.
e =1 Step 2. Push the green

Language Only Tasks &
circle to the green star.

... <img> Q: How to grasp blue block?

Atlantic.
Embodied language 6696.
models are the future of
natural language be used to guide a robot’s actions.

stateof.ai 2023
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Tt E+ @ —

MREESIRBZNRRINZZAER]: RT-2

MBS SR —E RS ERRER, ERNSSERILS ANSRAMES, SIIERE T M
SR TR,
e RT-28EERTHtokens, JIBHH-BE-FEREL, RT-2R(UUHSEASIRIESTT BRI, 155
PaLl-XF1PaLM-EAGHLZE AZIVE(HLSE A SKiH T 28406 ER B AT BRIBERE (IR T T RN,

[ J EE*M%HM:EE’\J'U | |g§§gﬁ_}g*ﬂ%;§%ﬁﬁ’\JXj% P %E%% Internet-Scale VQA + Robot Action Data Vision-Language-Action Models for Robot Control

BRI Q: What is happening Q: What should the robot
i dorocssorn . RT-2

NSRS OTIE e, [

o HTBMALRIER, RT-AERHNEES i
TPU=RS S, 8 ARIRT-24E8L(55B&40) AT hi‘i“.xl wiT aT,S

LATET-3HZHUSER FiBTT,

©) Google DeepMind stateof.ai 2023
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W = |
7+ E+ @ —

MBS ERBRRHEEAIES: RoboCat

RoboCat 2= AMEMAVERIIE, wILAES Rk 5L (100-1000/ 3:60) At RIFMESFIFRIN S

A. EHES LS ANRFZRISCRTTERE.

o TBEVEDeepMindfiStER,. ZESTNSESMNGatoBRAKEELY ., BEFRESTIEIIEIEEEE
IEGRYSHEVQ-Hinices. EAGato RFM{T5, RoboCatiAFMIARKAIVQ-GAN tokens.

o MEEBERFILME, BXRIRRTITHE. RoboCatRERMRER (BILERIE) M LAHITAEREEE
HEFEPB NEEESERFEYE, TR IgE P ERIuH.

o RobotCata]LALIS AENSRAZIANEE (20Hz) BIE36NEEARENEIUSHIESSHI=EA, 1341 EY)
R EH1T253 0SS,

Train RoboCat: a multi- kmul emb diment,

vis lg al-c d ned agen
\ 'l|m-n
1. ._ﬁ :
- Cll dmons tration:
task/robot

=
T i
oo RoboCat
Larger training dataset Fine-tune RoboC:
with a diverse set of %G@ specialise to the
tasks and robots :w: Im K> ew task/rob
M
; Fine-tuned agent self-

© Google DeepMind ko wning s stateof.ai 2023
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— M HEAX R EERRINBERS

XEBNBAB—RERBISHNPIRME (F—ARRATANLLEE). SWiftE—NBEREF, LU ERNEER
SR ERS A X R BERBIOMEE CITHLLE. BRETUEBLENINEE, HElLRRINLR.

o SwiftESTETEIMIRATBEFRIZA. BES
VIOf&it=sfni Jillas, Bid-R/REIERETTT AN
RIEIKEMSR, LRSS NIRSRIER ST

o SwiftAYSRERERI FERRE LNTEERERFES
T8k, REES THE T IRNHRAGERR
EMEFP(XIRES T LB MTAVERN). SEEEIRAS
MAHRELRS, BEBCRA LRI MR EREITIL,
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HETES A SICEAIICIZARILI
EISRRA TS LR ISMTRPHRNS. SRET I ARITINES BRIt ENER TR
HEMGIRIES, FETURISHRE.

o WEIESASMAREBAMCIZHHBIIERE, SREBANEK K
B Ao S AAYE)F B iR 20X REL R LRI S AR E
Bir. BIEER, XMIBLETHOUNEEEENBN, BEESRIIIER
5 "B0N" PIREIEERE, RESEARE.

o IZIEBINIIEH BT AFPRA, FESETFRIEAEAEIHTII
. FRRRXFPEEIRIE—HHIZLSTMENEZ.

o (NMiIZAIEHNFSEASH AT LAE R EEEF RN, 2 |
%ﬂ o = Ni ooooooooo
a /
’ g S=
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CICERO EBAIESHEg s EDiplomacy M A 3

Metailll 7 —4 A TERERERITRITRIS ARG, Diplomacy, $REZIEPABAESSEMITRE
THRIFNIRF. CICEROEVS T RST ARMREZRFIIS RIS, HESTFinid—M LA LiFerIEi10%ht
HKZ51.

Board State Dialogue

o ERESHIXFIESEEAEIRETHE, AFEANAESENRBRYSE s Dot
BIENEHE., MetaiBDiplomacy ik E xS 1, %

o CICERO{EAITZRZ BRI IER ELAREENS R AR RFETWUS N ASMHA. o !
RE, EEAMNIRETEZSXLTN, REREREREFIEXN T, AR 0 s o o
CICEROERFTIRIRIAER, SR, ——— o

o TFERNIEIHEREEET—N2.7{Z881IBART-liket&8Y, EHBITA0KAITELSS - osomere e
Rk LT T HRE. CICEROER T —FfEFpiKLAGFIERMLIE L, E5HEHM oo -
InEMiEE, ZEENE 7 XM TshRITT. e ..

eeeeeee
Generation
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N AZISRAYE R R E A E AR EE

S5EF(KTH33)EM, XigmERENS SFisidTransformeriGBiZ B HITRI(BRENEIZLE, X
HIEFE1EM). EEAIMake-a-videofllimagenBEFH &, mPhenakiBEF N @iErStransformer,

o VideoLDME—FKEBTEY BURE, BEFERMSDHRISN(FIA1280 x 2048! ). EETI)IZHIEGY &
1RE, R ERERH TR, B3RS,

o MAGVITE—MEIRRERMIEERSE, SPhenakiZé(ll, BfEA3DIRCEEIRIATSIRFE, B3INT—H
FREYERS TS, EERIEIUREREENLFREREFVD, HASERER250(E,
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BF RSN FERIRERRIBNF

EEHM TS XAESERMISEE:DALLE-2, Imagen, Parti, Midjourney, StabilityZ%Z, (BEiEHE
REENHRRBEENEEHITAKEXN., SFERMTHNGZE, LEGERNRIEEEHEE T Co-Piloti,
S,

e InstructPix2PixF|FET)IIZrAIGPT3#0StableDiffusion3k4: “Swap sunflowers with oses”
FENEIR. XAIES. EAIEIRI=THINRBIEEE
£, LUIGZIENEEYT SuRE. e, LERGIHT
WiE, TEXNENEGHITHOUGARE/RE, AmE/ R
FeRIERL.

e &EWImagen EditorZ EABIREE 5 AR E HIEEUEH—
NEEEE, "B  LIEREEMIXIRLAR N AIES.

o EIXLFERIEM F, Genmo AIZEHISIATHRHET—
Co-Pilot &R HE, BIINXASISANE N IRiEREKE
&

“Add fireworks to the sky”
L [ 1)

Google ) wgenmo stateof.ai 2023
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YR 3D Gaussian Splatting
2H9EF 3D GaussianfINeRFEHEET

- ;7“.’_."% ; "'3‘“"‘_ ¢ » I sl [ J

MipNeRF360 [Barron ‘22] 3D Gaussian Splatting
0.06 fps 134 fps
Ik: 48/\BF, PSNR: gk: 419%h, PSNR:

27.69 1 ...
B, Zip NeRFIER—%iEe: G Eaiass
ﬁj\#F, PSNR?S28.54°

=

SANFFLNERSE, FitEsIFEEER.
3D Gaussian SplattingR2FIJHEMBAISE, MEFS
HELNTEEHDHENDR—), AFEIHESI SR
ZEGHPBNMERENTREII TS,
FREFZRNENNXEFEREZ SHRE, RiERETH
TEFHTAVERNTE, XHMENTASNeRFsE(L, 1758F
FESRUNUEFESELRET,
IMERTLALA1080p RIS HFREMEREAISERT (> 100 fps)/)y
IEAE.,
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= 2 — [

NeRFsiZilGenAl

EFNeRFRIEMIEEI R XHHECIZEIDEFRI— 1N ERIZRITG M. NeRFsAKEEEHRE LBFHREE (SR
{8# 8. MobileNeRF, NeurolangelofiDynIBAR) , MHE{EGenAlgEISiE#I3DILEARZIX.

e DreamFusionfScore Jacobian Chaining2{#FEFulIZ:HI2 DX AZEIEIGS sURELSRINIT A ZI3DE VS
—MAE. BREANEXER T B—AR-KE 3DIEEL.
RealFusionfsiArEE& LAY B5tiE, LUBIMZEURAUUSAME.
SKEDRKANE T —L5 | SEERMAIINeRFAIEEX, BIHREB TEANeRFIUGRE, FRERFRENXIGE
BNARRANE N,

e Instruct-Nerf2NerfdgiE2 M \NerfizR, MAR—MXEEMNLFIRER. EIIESMINEGR ERERBET
BHER . HiEEFNeRFZFE, HBIETIRE—.

‘o hef‘f‘l/ on 'to

robot and din plygh s, high re: n

stateof.ai 2023
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YER | 7 | R | Bk | 22 | ol | X F

EHFPEERE
EEFFERERITERFEFNEIRERNFEG. RINFEEWRERN, MiSAFHEHUTENBZEEE
ERE. E5AL, XX LHRIFBISEIRSRIET.

o (TRE: EMFRIRERANNERREMLT) SEBINREAEEMARENSHNEGNEERE. ©
MNHEBRBEGFHEEGI S, (ERZEEEHERYRIA/N, FE—PRUAIERTISR. REMNBRE
FIRILISHIESRERR "REXR" .

o (ZoeDepth:ZESEXFIEERESLI Zero-shotidz) B—MENAREER, FE—THXIQHRERITH
ERIBTIMRR, XESE—MES M EIRE DIZRA0RE, MeEiRAIRE NE, HEREBE=ENM=EMNuEH

I~
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Segment Anything: —1M"EEZHFZRITIER S EIIRE

Metalfith 7 —1"2 “Segment Anything” BIXHIMRIRE, BEAREIEE11MEGEIRE(SA-1B) L &K
1B ERIERS, LAR— M EBApache 2.0 ERIFAliERI S ERIEEL(SAM), MetafE23/MaiyMEIREHREE E

it TSAM, £70%LA ERER TMEFMBAISOTA,
® MetatARARMARBIESRELIPIXIERE:, XERREXREHIES DHIT T4, ABEIRRER TR

%3 (Zero-Shot) 8873, ffiIFFEE— N RESSEI—MRIBT D BIRREL LA EH IR, 1ZIRENIZRE
IRBAN D EMHTEG TR AR,

ZEREEH MR ()T E—RIEEGRRARNEE R RmIS=R(VIT), (i)HiEx
NP IRRYR N miSaa IRl 1o ER B RDR TR SRR H R R B a2 E
RR(AJLAENSE 22 PRICPU_LIE1T).

valid mask

gggﬁiﬁ}&%I%EH?LEEJZUH?%&TE, RAEHISA-1BREIET RIFASAME

BETRIRE, SAMATLIRIARTEMES, SISnsiaN, SSRER — = ~ N\

FISCAIS B, FHELASAM + CLIPER 7 T SARRIWIS AR, NN it F(!;'-;
segmentation prompt imae

QO Meta stateof.ai 2023
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DINOv2: FRIBRATRINMREETF

DINOv2EMetafI BRI EHRRIENRRE, ~EERNMRTISIE, THAFSMHEIRE(G1INSX)MIE=ER
(BN ENESS, TEMAE, ASSOTAHEHSBLEEENRESR.

o XEFE— M/ NBEREENBREREZZEEENTIIE. DINOV2FF I REE X TNREDHER AN ER
BNE MFHRSIERR,

o EEBEIFYMIENNS AFEFEREEZIEERNIGEIRRE, FF
BRI T NFEK, XESEEBAEE ZEUE L E ATl 28 KRR
B, iR T @I Distillation (ZX18) IRISHVRERIESERAS.
R*"‘Eﬂl{%ﬂuﬁé%ﬂliﬁ B— KA E D R E LIRS
HEMS S ZBEFEE M1 . 2{EREGHRE1.42(218). o

o DINOV2IEERILAS &t meees—iefER, LAEFZM(ES+3k1E
EEL = WA REES

QO Meta stateof.ai 2023
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ESmHIEKREEE A E SRR X STk

SRFGREHAPEKT (IHETHR) IRAE, SZHE, MAREEE. (ERGERAEXSIERGZRE
EBRXSFRETELRGSEN. WFXANMER, SSEXSEMRNZEIFENMEFREGEBREE

WSSFRESMRIIEREUHE. MOEEEES, MBI AIWeatherBench 2, BEIFEIRRHPIXSIRE
HE.

o NowcastNet2— M IFEMHREL, [ERYIES—IR o BEHRSR—13DREEIRE, EAMHNTERN

NFIGT=ZEI HE, G—E—NFRELEMETESE FEISEMR, EF39FHeBEsERHITE, oTLA&E
T. BT E&MHN2EZ2EWVSSESFRiFEL, % R HAETNKRS,., 1% & %0 BT 8 &R RHISIE
BRE71%91E R TS =B HER E—. IREEXTELIRAR

b R B 5 ‘/%J

PredRNN 0.026 0.019 0 20°N

oo o~ 2 D" Sofl ,

mmmmmmmmmmmmmmmmm

NowcastNet 0.644 o Pangu-Weather forecast —s~ ECMWF-HRES forecast —e— Ground truth

1' ﬁ ? 4 _;é 0 010203 0405060708090 010203 04 0506 0.7 08 0.9 gyé HUAWEI CLOUD Stateof.ai 2 02 3
azs” Tsinghua University

Proportion selected Proportion selected
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72—
BRERN —FRIHE
BB, MetaflFFEHLXAFMERR KRS 7 e S REMRIRE.
o EAMEMNERREMSAERTH, (BRiffusiontiERRESIFMHANER. ARARGIRA T YGEEES:

HREEY §l, AEKBHEER S INEIE,
o EIMusicLM, BTIARAR "BEHASZRERMAI—IND ERseq2seqiBRES" . BIEBE/ LD HA
FFE—HRIE R(@24kHz), AL https://google-research.github.io/seanet/musiclm/examples/
o XIEAIMS, MetafIMusicGenTEREFF S AIAFIE A EIRAVIER 2 BBE 7 EiFaIFE. EFERE1 Tk
ENESIRBIFFARIRE ARSI, AR/ https://ai.honu.io/papers/musicgen/

funk bassline with a jazzy saxophone solo

4 ; ! MUSICCAPS Test Set
| MODEL FAD,4o | KL] CLAPs, 1| OVL. 7 REL. 1
: t 4 Riffusion 148 2.06 0.19 | 79.31+137 74.20+2.17
3 E J Mousai 75 159 0.23 | 76.11+156 77.35+1.72
e ¥ -
nmmsa

! MusicLM 4.0 80.51+1.07 82.35+1.36

——

_p

HOH Noise2Music 2.1

ERPRrPEFPIEPERS BRES MUSICGEN w.o melody (1.5B) 34 123 0.32 | 80.74+1.17 83.70+121
53 3 SHI IS 3 MUSICGEN w.o melody (3.3B) 38 1.22 0.31 | 84.81+095 82.47+1.25 H
Go g|e m Meta E? [EE {fr} { MUSICGEN w. random melody (1.5B) 50 131 0.28 | 81.30+129 81.98+1.79 State0f°al 2 02 3
bt b+



https://google-research.github.io/seanet/musiclm/examples/
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i SR MERINS FREKITARNIEEERR

NEFHRGTHNERR, FelIRAHMENMEEkGESE, Mhigit, ERFATIILPHRES AR
8. SEGMESEMRERIINGES, MERBEMESEMNATFERRMRITIE.

o —FERARFdiffusionfiEBIFIFIRoseTTAFOIdIESIBEE. a7 L
REAREWTTNG, BEAENERSORMEETEREWNE Al W
R BT chEg IR, e Bw e

o SAlphaFold 23{l, MHERIRES K2 BNAETRUASMEHTER | & !
AF, RFdiffusionfB2I&{E)%.

o RFdiffusionA] LI EEMEREANERRSE, A/FProteinMPNN - 2
A BEFS RGeSy, e

o IZIERAETLIFFAERAERAN. BARLAY. WRERMA, BHEEALS Ny

XERERERMIRLT.

nnnnnnnnnnnn

W G i 2. stateof.ai 2023
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RESHEEFIHERENERREEHEN

MEADNSEEFFIEEMNREFKEHNEARSE, TAKRTFREAEIENSFFILLI(MSA), B
i, WHERDEALFARNEARFERARBESEERR, IMEENSHEESIREPRMME, Bhe
S5E5IENEXER.

o i&HEvolutionary Scale Modeling—2 (ESM-2) BFHRAEEL6.17{ZEEREEARME: S’ ...
(FELiEE. AE. KkEDPAEWM). SAlphaFold-2 (AF2)#EEY, ESM-2(REERMMRHTE |
ZANHE: IXLEEREFHEH2000NGPURSEEHEERF-AERN,

o ESMFold2— =i iRt Ry IEETINES, TERESM-209 &k, BIITM-scor  suws |, nows

0.85
0.68 0.81 |

ME, ESMFold&ia(R)BEBEAREEE, TM-scoreE5tEmESCEMIEELAYIREEE. II | s ey

EURTLGPRCLIRT
K

P confidence : r = |
(cooooooo) 48 blocks Folding Block H
= stateof.ai 2023
0Q Meta Al = )
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ERAEETFHRAEINAER FTRNTFINS N EENER

TEEERFRAMAERFHEDHEREAES (BME) meE, WFERSEFEERIEXHEDEEIEEE
%;E}Ez;sﬁﬂgﬁzt’;gg;?ﬁﬁ]E@S@ziﬂgiﬁéﬂiﬂﬂqﬂi&ﬁﬁ‘i‘iﬁo BREFISEE—EEXRNATREES
RIEI~J T A, °

. N - s @;':;”lf;‘llss§Z‘Qi§i2"cl§’$‘é?n”aﬂi‘f!"' @ff;iif”e‘? °°°°°°°°°°°°° camomaton
o EFVISBIREBEIDHBIEE (GEARS) L5 P e ISY Y
SRRSO EREA AR F Yo [ 8
ISR, b .

o {580, GEARSHLMERERFINERESLIGHANGHERE
A B TlIgR(b), ATRTREETRNS5460N TR SHITS
JEEREZFIE(0).

e it i, Z8781)’ e 7 e
7]
o — o T
i o Yy
H scomazrsren 3 o 40 Higherythroid
e marker expres )

UUUUU nar pressio

@ stateof.ai 2023
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BR5E? AR BTSSR

HEEER( "BXER" ) SHNaERFTINMITATREERERN, EuESHEARRS. itk
EMNTRFDE, EBEAXBHMKFEHERANRFEE, BEETEHBE4007 M XL IES, A,

98 %RIX LT RERZ (I MIIHIARIGER 2 X (R1E/3UHE ). #FiEkFAlphaMissenseFlFIAlphaFoldfilFIT
BENERRIESERIERFEIX—EIR,

o AlphaMissense RGEBISIA TR (N SREBTIRETRIISIREIT  ~ = wodooe &
gk, BEAMERARTRRERER, (IEEThENEARESERE el e—

5, UEIUFFINEAFHNEERS T, (i@ ERAIphaFoldfiTE *
RSB EENER.

o 2AfG, AlphaMissensetii FAEFTNI7 100555 3K, (EAKREARER
. Hep, 32%0Jse2B0mitry, S57%nseRRMm. HitZ=ReEiE19,
233 RE AL EARTAE2. 162 fe R R B RE R,

©) Google DeepMind stateof.ai 2023
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BIHIMed-PalLM 2155 EBI2USMLENEZR

Med-PaLMEF—REXEETREREIR(USMLE) B “Rfg" SHRE, TR%—FE, BFEil
LLMERi, EfraidiiiEfiiRssRig, Med-PalM 2L SRS LIS THRISOTALR. E—LE3d

1066/ NHZEE ETIEAIRIHER AT, ERIANTEEIERSR, —HEEEAAEDEPRRY/\ M L5k
Med-PalLM 2p9Z .

High Quality Answer Traits

85 Better reflects consensus o B
80 Better reading comprehension ' -
75

[+) Better knowledge recall — H
7 67.2%
68 Better reasonin g - -
55

60? Approximate medical pass mark 0 20 40 60 80 100
(]
55 PubMed GPT . R
DRAGON 50.3% Potential Answer Risks
50 BioLinkBERT ~ 47.5% More inaccurate/irrelevant information — -
45.1% Galactica
45 A% Omits more information = = i
PubMedBERT Med-PaLM
40 bsiied More evidence of demographic bias =
GPT-Neo
333% Greater extent of harm | —~ -
Greater likelihood of harm = = -
e = . . — = 0 20 40 60 80 100
Dec20 Jul21 Mar‘22 Oct‘22 Nov‘22 Dec‘22 Dec ‘22 % Responses
d-PaLM 2 hysician

Google Health
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. e X
7 + | —

TR, Med-PaLMERSBIES

HTEBEFANETEE, ARE%ELET MultiMedBench - a 14ISHIEE, GIEEFIE. ILBEX
SR RRBEFEEGERE. RERRSERN2EUREREERAA. ZHEERTIIGEEEERRE
NEENAKBPNS(IS. SESHRAMNMedPalM, ZZRRBR THMAMSEES, GIMIEAERAES R
SFUTSSOONE, FIEH T —HME/NBRERLELIXR, ELIXRIGESWFAIN S RIESiSETIEEaAR
BEEREL, XFEFLHITERIIE, AEEERREE. S EFNSHLSEERNESHERLR
=

320
DDDDDDDDDDD =
Question — \ )
nnnnnnnnnnnnnnnnnnnn &
onemics L Classification L LLM
1 MedicalVisual 3 J
Yy 0 MedelViu S
< N Dermatology
= < /. \Classification
(=
Rad\oglap‘ eeeeeeeeeeeee S . OUTPUT
ant Calling 7))
1.
Med-PaLM M haCd
)
RRRRRR q ikl
uuuuuuuuuuuuu uestion
ering
J

RRRRRR
eeeeeeeeeeeeeeeeeeee
cccccccccc
wwwwww
eeeeeee

Radiology Report

mmmmmmmmmmmm

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Google Health
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X e X
+ k= -

Tweet Storm: IRIBIISESMIEORISOTARES ESEST/IGIER

ARERFER, (BRE)AEREERENNAISRERANTE, AHRAEIGKEZF@ERE)MREFRES
RIS, RINTETEHES LISIEXA-ESYS, LIElEOpenPathEiEER, ZEUREEE200S1EHRIEEIR
MBEAESHERTT. Z0penAIRNLLES-BIGTIZ(CLIPRENELR, (F&EIE T P(athology)LIP,

o {ECLIP—HE, PLIPEILISE AR TEREAS S—
%, [FEBBERD TUPEEIERLE, e e :

o TIREIL TR RIEEGIINAZIESI IEGEIER St e =
Bt R, : - il % L L

o SEFREIERYRET \EEIREEY INEMSEYS Togaey, ™ spa.. | 8
7535AR, PLIPEIIAEZ BRI, FERTLR SIS T e
R EREE rhiS MR A A R, : :

o 5CLIPHELL, PLIPEIIEERS 1 2-613.

Input text:

Normal colon mucosa in
colorectal H&E tissue

39%’8m%cm5;m
.“||I|||||
H e |

@ - stateof.ai 2023




XES | 17 | AR | BER | 22 | 7ol | =F #stateofai | 113

BFHIRYBNEZE RS IaRRRZT

TR EHIERNZL B R LRI RERENSRE S XERRN. AT, A7 EImRPLIRSERRHE
FERIER, MEMRMEHMITUEA TERRENIREEIGF TIERIERRESR.

a Deployment architecture

o EAMEIRFIAONEER TAERAIER (CoDoC) L R R RITR
UM TESAUERIONY, ERXCIEMIGR IR,

o IFILIEERE, CoDoCTERIIBIRME FS/EIRE:
BT 25%. 1BH T, BERNGEREERNDT25%, B
BE, IRFRTIEREIHD T66%.

Google Research ) Google DeepMind stateof.ai 2023
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Tl | 853 | BUR | == | 300 | }F

ATERENF: EFRERIR, BHFRIEXT
RIFIA TESRENEHEMRI20 M RIS TR SIEIE, #He,

#stateofai | 114

EarFIERRS. EFELRYP, 1BIKERE

EEZ. BFATSEERFZPRNOMA, EOFHETRRBRRSEEXIHTRE.

100000
75000
50000

25000 - N

Zeta Alpha

Immunology
Agriculture
Social Sciences
Chemistry
Neuroscience
Psychology
Economics

B Medicine
Business

B Physics

B Mathematics
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RSEBEZMORHAFTEER DTS

EidXx36h, EBi370%#5I HRSHA TSRS AEERBEERINNIEFIHER,
CEBTRHRE ARS (qqtech) , EIE "Al2023" ARZEFRENAIREPDFAR, )

USA Google

China Meta

; UK Microsoft
Singapore

Germany UC Berkeley

Australia DeepMind
France

Netherlands Stanford University

Switzerland University of Washington
South Korea

Canada OpenAl

Israel Carnegie Mellon University

J?r;an year MIT

e 2020 Tsinghua University

Denmark = 2021

UAE 2022 NVIDIA
Iran

finland National University of Singapore

New York University

ttaly P I T T
f T T T T r . T T . 0 10 20
0 10 20 30 40 50 60 70 80 kY

Percentage of papers
Percentage of papers

Zeta Alpha stateof.ai 2023
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B=E: BER
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KAIREE KX REDIRR "I#E" ?

ENRERZNEESIRHT 7 SENRNE, ROFREIRERZETFRE, HERPHVHARNS
i%.

Relying on existing laws Introducing Al-specific Banning specific services
and regulations legislative frameworks (e.g. ChatGPT)

stateof.ai 2023
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"R ER "ISEIFRT ¢ WARIRRERIFEE
UREREIERRER, ZHTXEFERA TS ENAREEHTRILE,

o FIHFINLE, REFEDESSER T ALEBNEFIHSIFL, 2023F3 ARNAREBFIENERFEEKANNEE]
ROIAA, HatAUH XS ER AT LA S BIa01 TE AN RRFAST AR IKL,

o SAM, HEMTMANT —LATERRN (HEFRESABRENTIE) HSSTMaERE, Fa— N N&TF80EE
BTN TERIRSE 71255, 1ZTFARSOCAIGEERE-ENLT (lan Hogarth) &, 1ZHBAMUFR
HEE, KBRS —MEI8RAM, FIFTI AR EENEXE.

o LEIXSAFDeepMind, AnthropiciIOpenAlARL ¥ —IWEFRINMY, LARBIREM IRTIARIRIAIREE,
R I X A IERE,

o BERZENVRMIIGED, (BENEEXLETEAERSMWEEFE. =i, REBRFMNELGRICHHRT “2fb”

(light-touch ) , HEBCEFEMNNALEELZEFACHAIRIE,

o EIEBEFNEERASMERT, IEHEN AR ISRE SN ATERERE, LIKRWeb3fiIH

IR,

stateof.ai 2023



XES | 7 | 7R | BER | 22 | Tl | =F #stateofai | 119

CEIiZRIALiE
ERERYEEE A TEAEEI AR I FRocifs, ERMSEIREN TISRIF SR

o MBRIATEREEZENAEIEANRERNLENE, SFEREMREITIET, HI0T EREMEEE
AATERRTIWTHEN (RIRMIRE) .

o EAATEREEIXRNERBORIERFTEIREN "SXE" EENEXKHITOE, EFrEREE
AR AR BATAEKAYLER,

o XEBEXPE T, KERNSAREMALERE, PPIMREENIREZRE, LIR&RMATEIFUEMM
REHERITHE.

stateof.ai 2023
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Atk REHIERRE?

fEHftthin, RINEAGIEREENL, EAGIMGEENES. SARR 7T EETAM—LEHk, 8

EBlEEE LESAE R,

o EEAFAAABERIMEIIKIBATLEEZRE, ARESEIEEERRERGE, BEREEREE (7R

BiY) MERTFSLEAMR (MERNESHARRIA TSNS EEESR) . fial, HF
—LRESRB=01HE, BREENRBXGEER—NE=70, QaEE A LIZEEAIREE.

o EEZMN—EESINTBIEERRNATERER. EIFRIERIN. MBS, o, 35
FRINFIES s, FAIBRT 35" MEIRRIGEFIMEERE LR, SRR, AL9MNFIEFRIE
FMNEXRTERBRRPERATERIERER.

o MEXEAEZTASERIIMBATLEREESR, BIFELNA, EIfENEMNAERTEE, IIEXRY
(AT EEMEEZER) RinE "BXE" NARER, MAZRBEIRENFELS. NEEEZINE
RYER), MAEFRIEETA.

o XMTERETREMAENNE—HITE(ERE 87" &E "FR" .

stateof.ai 2023
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AT ISR EIRITEIELFRHIME. ..

EfFRFEENE. BFRSIRZEAEIZRSHENMZFRFROFEIKEENEERMERAME. A, X
LENBENRRFERILENX.

o EEITXIE20235F11BE—RUAZ £ NiaE I EMAYE
%, BB CCEMIHATTNEZEARFL.

o KERAIEEER, IEEHIE—IEAS ATEEITAEN, e+ | e G e e
Hb B OEX TR RIS HENIFA R ER R ESER,  ao v | ampe | oo | 255 B8 050 oun, | o

o GTHSESERMATSESHKEXRAME, O T8 (&8 - | - R
ATEHHE" | IEAERNATERAERE—F "fff (B -« o o fww v o

Development € Yes ) Yes Yes

N " and Use
~
I Managing
Geopolitical No No d No No Yes Yes

Risk Factors

o BB TERREENF—F, EUBREAFEDNEED [

Semi-
Institutional GPAI, G7, ISONEC ooneuctor
- AY A — " % E; 1
H920245F "KEIER" ZaI, BREEMESRNEMT 7 —IRER cee
= ! A ! Possible | AlSafety | Commission | . . ¥ Aend
Project | on Frontier Al \gency
L SNIAN MVEA= :H: = E Model Managing dual-use . ;
N 'L = Key | access: F i Incentivizing participation;
=] PN PN = Pa5 Mo Soosss: scientific fiokouy; ecucate quickly changing risk landscape;
challenges lverting challenges infrastruoiure an maintaining appropriate scope
talent ecosystem obstacles

stateof.ai 2023
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...... ELt, &=ARY “AISEIEES]" IEiEIR¢MESS

MERFSHERERSE LRRFRZ. HXRMNME, RN AREIETENIEaAZR.

e Anthropic, B, OpenAlfIHEEAEE T BIGEREISI— 1N ERER
HENARER R BRI AHSRARE D ERIRAINA,

o 2023F5HZF6H, OpenAlFFEHITEFRFE BIFE (Sam Altman) #
77X "HRZIK | BT XEMZNBCRHEEILRES. BRISS
AU BB AR BRI o] I E AN S | NI BT EEK,

o AIEIEE(]" HRHTECHBEREIN., OpenAlAS, HIIREETS
B—NAEAKRH IR TR S, MAnthropichiA THIGIERY "H
B L, BirAk. MITEITHIESNASNEHSGIER. FNRRTh
ElInflectionf9iEHrIE % 7532 (Mustafa Suleyman), ftb5RITER]
(Eurasia Group)dfRE-foEEEk(lan BremmenHtEA2) T — M =E£Ek
AR,

OpenATl’'s CEO Goesona
Diplomatic Charm Offensive

Sam Altman’s global travels may be more opportunistic than altruistic.

Frontier Model
Forum

We're forming a new industry body to promote the

safe and responsible development of frontier Al
systems: advancing Al safety research, identifying
best practices and standards, and facilitating
information sharing among policymakers and
industry.
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EHFCh ARG ERRZ?

EEE™RIREFT, £ALIHEFREIMate 60 ProFilEin T it
], ZFNHPELSWEFEEF~RFGHAEEI9000S:T HiREEh
7.
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BFIEET KEH, (BBEREFHERIINSD

Hil, EXRBEFEELFIEEFFIRIMAL, (BiIRIEZRHPCEEFLeonardofiPerimutterHAEIHF
AIE%‘EJ. FESHWARMRTEE., SRR, XZEERERREARERIQHZPRIEEHIEA100
GPUAZ11000%,

o HEcompute reviewiEisiET— N 3000 MNGPULEREAVEERE, 3 EF IRl AREa, HigE2026
FASLIMBIZ(ZR R (exascale) RENBISRSHAIR.

o XEITKEIZIERATIEREHARTR, FEARARTLUENZGPUTT R ETIE1.42E1.8(2/\dd. Bal,
Z N BIEEFESIERTR26{Z35TT/ N FIRA,

o A, MEBFEIEIGEFH—LRIFRE. AnthropicBINEEEMNIZIRR40{ZTTRIE— M0 GPUSE
B, MIEEA3/RIAFAT(Tony Blair Institute) NIHERIZRESE— 375 GPULET.

o SittEIRY, FAALBIEEFHEBLAMISEHKEINE—EGPU, #E%, £2023/20245FH08), FETEN
KAFIEEERFEIAITER 2R 7 90{Z3ETT,
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AT ERENERLGFRIRS] T SILERAVEE. . (BRBERIAS 7 i#S18?
EENRNES—EHEZRSTH, MUBEIENFSESSMOENEE, ERRIKENARD.

o XF, XEEMVIEIATEINAESILE2HMZ5ET, REUMNEERY10031E, (BREBREIFETIFRIATHENR
R, — 1 HEEEXRIRH A TIEMAIEREIFITFRY “FARBRMMEERARIER L # TR,

o Andurilf9ER IR EHEIT 7 2013-2022FBFrE = EER A
IRERIEFN, MHelsing892.0HZ 5855 BEIZEE R ERM APEHE
—HIEARR. BINEREIAERAEZRE LIRAHE]
MEFHRFRIRE:, XEWEEEZTWIEERAMRO.

o [RTHFRINOIZRTILIEIFES, BIMRZESHIANESR
PNEPIRERR{CTT, XEERESRSAREERE, £ES
THEE, SIE—BUM "FEC2d” ?
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ATERESLM “XEKH:" 15?
ChatGPTEEMN—RFIMPIMXAMHCHES, TEREXE, HRISRTRISEE, [HEChatGPTH
G FIRREFERL.

o {ENERL, OpenAlRfT—HIBEXE, HANATHERE. B

Inside the Al culture war

SN, REAMMITREREEEN—LE "IFEEIZAEXIRN" KiE oo scHRECGRR 15/15/203 0400

ChatGPTIAfE, LUEOpenA XL ETAEI-FTER,

o FEKEBEROpenAlR) "EGATERSI" 25, DHTEHLTAI x2— B
RETTFu EETEEAR AHIIAE), DTSRI
X 3R, BN TELEATLUAH A TSR R SIS,
EVEEAISCRT LB . SNRERIRIARTIERIZED,

o SEE8H, BOARIFEET) (A3BAE) (Public Choice) &3 T —IRHH
%, RUIChatGPTEINE “BRTIRAHIBIAR.... RITIF £
R IXRISRR G IR T —FBU PR
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MiTFFRIAHEIR BRI, (BRSRHIEEIERNNESE

SREOECD (£&84H47) fOpenAlfdifRzRIE, EiVSEREIIEAEI
BHREXR, GiFXE. EFNEMFETI. SEENAEHIR, B1X27%H)
TEERF “=KBE" BR

o BAMNF (flanfErE priEiEEflfas-20e) LI S TEE" 195
NEH S ISALERNAR—N B ARESZEZMEREARREK. A
m, LA ERSREETNCIFArEaTulsE B 2EX.

o ERVMANZ, BILSRKE, ATERETLIFTERAEF . — MoK
I, E18IMARES S, FHGPT-489aEE ETHPLL; R BRI
18, MEXHER. ERhE TIERIEMHSIERRARAIN, TUAERIA
RINELS,

o TIVHRER RN, BRIFE. BZEH-IEFELLET (Google
DeepMind) FIBEMEIE DK (Inflection)FEEEFR T~ FHERER
1Y\

Group To EXpe
Human & 76.5
75.0
68.8
66.7
66.7
Human B 84.4
825
824
80.6
718
Human { 100.0
100.0
100.0
100.0
100.0
Model @ 100.0
95.2
ers 94.1
d Simultaneous Captioners 929
nd Copy Markers 90.9
Model 8 100.0

97.1

aneo e 96.4
arl 95.5
95.2

Model {

100.0
100.0
100.0
100.0
100.0

Highest variance

nsurance Apprai

14.5
134
13.0
13.0
Auto Dam: 12.6
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R TEEEXEAYIREST 2

ERIRANTIEA T ERREFEMAERCZE, iLHDicE (—&) ATERISMRARINARRMEER
ATHENKE, STPRRERT—E, XEABTRZAMFRE. SEASRmNSRIR—F, KEEEHRT
#]iE (1F) BHEERSK, WFAISRRAETSENREEERERIOEERE, SBEmItR. THYE
FEEIFEFIHRATHEZEPOEEH-FEERE (Dan Hendrycks) B (SRMEMEA TEREMBEHEE

i) .
Malicious Use

8w | R0 ¢ R Y
L L m T oy A

Al Race Organizational Risks Rogue Als

X Bioterrorism X Automated Warfare %X Weak Safety Culture X Power-Seeking

% Surveillance State % Evolutionary Pressures % Leaked Al Systems % Deception

v Access Restrictions v International Coordination v Information Security v Use-Case Restrictions
v Legal Liability v Safety Regulation v External Audits v Safety Research
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S, HARBEHRRIE (XRE) MEeEEHmEER. .

Al'godfather' Geoffrey Hinton warns

Pausing Al Developments Isn't Enough. We of dangers as he quits Google

Need to Shut it All Down

Mitigating the risk of extinction from
Al should be a global priority alongside
other societal-scale risks such as
pandemics and nuclear war.

FT Magazine Artificial intelligence \' + Add to myFT )

We must slow down the race

Signatories:

Al Scientists Other Notable Figures

to God-like Al

Geoffrey Hinton
Emeritus Professor of Computer Science, University of Toronto

I'm sorry Dave. I'm afr'aid I can't do that Yoshua Bengio I've invested in more than 50 artificial intelligence start-ups. What I've seen

Professor of Computer Science, U. Montreal / Mila N
worries me

Demis Hassabis
CEO, Google DeepMind

How Rogue Als may Arise Sam Altman

CEO, OpenAl

Published 22 May 2023 by yoshuabengio
Dario Amodei
CEO, Anthropic
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...... ATEREXEA] “8E"

WEAEREABERTLAEHRIN R, (EXBESRENEEREHCEL 7 hE LRIHRZ 21X
FIR. BAIELEF—EUGNZHZMIBHATEHEREAL, ERHIARNEIMORETER.

BXItGPT-4E 8 AR A TSR FHE, LFL22IERRE LEEN. SRE RN ATER
( Yoshua Bengio ) FOHREI/R4FHIZE/R ( Stuart Russell ) , LURSERFEAFERIXSEIIRARFEX XL
[Blr5g ( Steve Wozniak ) .

o BATEINREFZIFIAR-FIN (Geoff Hinton) XHEFRIAMERIA/ LN BESANBREREATERERY
FHERRIHESINERE, MIESRENTRGETE X7 @R—ANE BRI RS UUAEEE
CHFBR, XEFEIRIRBIA. KEFARIEHINGEEALLEFRIXG,

o T MXIAMIGIKAIEXES, B DeepMind. AnthropicilOpenAINERMEEEE T —MHREAL
HaeZ 2P ORN220MFRNEMNEE, R REALSERENXENZES BT/ CE ENER, FEE
H SHERIRE, WiRiTmiiiziks.
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FREEEEE
RIS THUSHILITE, MIREXRRCISENSE, EREERT, BRNSEN0MmI.

o HIFEAAXKPGHNCPIARIEN, FIan, SIMALERARR. TensorFlowfIKerasfyFEigiH Mz —3
BAZREL- 773 (Frang ois Chollet)iA8:  "RMFEEATERRASEREXIEAIA T EGRE K. ... BIEHER
B REEEENMETAKIEENEAEE" . KEIRERTR-LERR (Marc Andreessen) XJLtaliE:
"L RERIGHIERIE? HASIHARIR? ”

o Meta AIEMEA TEREFAEEATEERIZFMMUEIAN, BB ETAATEERFAIEE, R
"ERIIEEZERIRATLEREEFRARAEZRE—NERNKITZE], WiCUFEEZEERHAN . B
—fMeta ATEBESETT/R B (Joelle Pineau) FRXXEANIE "fSrEEL" , FEZR, "SRIRATLR
AR, {RAATEEXHEHIEMEREI TR .

o FEIRBIFIEHE (Timnit Gebru) 8I3ZA9SHNALEREHFFT(DAIR)AFRER, IASIXXESELT A%
W EEENC RSB RNBEERENTEN, XEBEGFTAZHE. RNEN. SREEMEBELIR
N BHmESE,
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AL SfEZ2MERFSHEFSHRE RBIXE
EITHHCBEMA TR REETRK—REE, S, NRNERZSISHEREIAEINFE.

o [RTHEAEBUAENIREINEERIGALERT/ENANIE, BIIE
B3 7 EERITEN.

o XEERLELBEIBEN, BEELE—NAIEREZeH, BES
7. AR EFNFAREE,

o RTRIFEENZFRME, X "B N ATISRERE XEATE
BER S EIGAIINE BB AN RXS BRI ERRNIERE, LASCHLA
THEegERe" .

o ANTHELZEHERRXAES, SINREEREEATERYE, IFET
IRER-IEAFE ( Dario Amodei ) . HrEI/REFHIZE/R ( Stuart
Russell ) . £9&Fp- AFE ( Yoshua Bengio ) EAREN. FREMAHF
XHHRER EIEMATEMRALGS" RHES, BREATSRESISE B
EEYIERESAIXE,
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XKPEICTE 7 (CIEFRIXKIT?

REXFREMLRYHER ST BT HEFRISHRIRKEIIETT, (BESOTARREEHRRIEHAE
T, REELEPUHES.

21 &CB kel
erkeley

=
[oe]

University of Oxfor(b

=
w

‘\lew York Universi ty

=
N

‘vaersmy College London
‘nthroplc Harvard Universi tb
ndependent Researchers
Tel Aviv Universit: ‘ecmr Institute for Al

nter for Al Safat
C‘ sy — OpenAl

ohere llen Institute for Al
GdJnlversxté Grenoble Alpes
l&éa—Advance stitute of Science and Technology
QUggmg Face

Ala@uring Institute University of Pittsburgh
ric niversi Ugaversity QP niversity of Copenhagen
Concore dia veréfty. w ﬁersity of Rochester d

Number of Al Safety Publications
w [o)] O

o
=
&
=
=
[ =4
=
<

0 6 12 18 24 30 36 42 48
Number of Al Ethics Publications
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EEicHheR, “AILIEE(]" EEEEBCHEREE

SAENEBR "AIZRE" SBEAFENFAREN, FFERER. Toxicity (5) . RNENHMEMSE
RbEERIREE, (BAMHBUXES A S ERRIERIR ML,

o DeepMindfRHT— 1T EBMERNIIEREZE, BT BioEERE, LUHMSBTERICRREE ] (FIankss
. B3 B0MERAERIRE.

o Anthropickf THHIRSRENT BECR, EPEETXIRRIREAETIR, WREEBERA LN, B
AT, XERERE 7 AERREES. AN, BS=AEURAEATEERZEHKIIASL)RNDE
1731,

ASL-2 . Safety Buffer ASL-3
H 6x
> | Beforetraining — Training ————— Pre-deployment
Evaluation by exten ) v
e evaluation: | mernalModerEvaldation | researchers &auditors J eeeeeeeeeeeee
As we train more and more powerful models, we J
may progress to higher ASLs. Weneedtomake ¢ | e ) (o |\ [ Deployment )
sure this doesn’t happen accidentally. s ‘ risk I G
1 results into || ™M ] | Needwadistscolelmethods? JI | assessment
I 6x . : D ‘ 2. Responsible deployment
- . . . ) 1 3. Transparency
Periodic safety evals can establish a If the safety evals trigger, scaling
“safe scaling region” based on the must pause until the next level
size of the eval safety buffer. safety measures are implemented.

] 4. Security

Models in this region are not

themselves considered

dangerous, but are not safe
. to scale up further.
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FEGEESHAFERENFEMEES. ...

FEABIESIERPAKHMEIRE T 2FHNTRIE, (BEERTESL S EARTHEIBERIIREE.

AR BREFEORM TESHNRZS IS, (BiERER(E.

o MRBINEESHHIIATF, FERZENEEEAEN. MetakfmiLlama2ffits ¥ 2Bl
AR EENFERIERE, MAAARBRHEESRK, Bk, AdeptkffdPersimmon 8BIEEISTTEHE
TT el "BIIKEMIE—SHNRE. BNEsRERE TR ESHn .

o ETHiLlama2, BFFESE—MNY, FIEMBIIABATEEEN. EBRfEAEEIEEHITX—
. 1BidHugging Facer AHUEEIEIRFIFERIMRETHANFAHE. SHYTEREERINHMEEETH 7k
HEZHIEER, i1 "WormGPT" REBIMZICSE(REFER 7T HeEREMIHGPT-IER), RIIEEER!
IMEBY(ZI8BA/ N FIHREIEIS, IXEARBRIENHERRART T HA, FEhES _ CAGHERRT 7L,

o HETNAREFZEONKEIESHIIREEAZESERIERRHLD. OpenAlE B RSB NFINGD N EAIE
i, ATLARIEN AR ONERRIRIEERER, HIsCHFRAE RS (FI0nT 8EET 7 m
BOLIRERAESE) . fEBIGPT-3.5 Turbofs{&IhEE, {FFOpenAlfiModeration AP EYIEEHE, LAUR
FEOMERIN L 2,
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Mm%, XEESHEEERE—EENAZERIEE

FREMF S HNZR2SINERAIRES. IR, RIMBLERATaEEZIS, —EIBENARIESIRE
ELRME—LEARENTH. REBNSHEHRMRNGMIYXEIESIRBIRIRIIIXIEEASydneys|iE
8. E5—8 (ALYEHR) SEERER, SydneyHRiXT “iFE" HNIEE, HRMEEHER. B
HittREIERN S SHARIESIRE "#i” . PromptEASEIRFIITRERITH(FSELWRARIE
AR, ZXETATEISEREENARIESIRETE).

o ERE—XIKIED, Sydney B SEKIENNCE B SRIISIEFE
AR, BEhE FTIXMER, Ehe New Hork Eimes
o BUEALNATEAIRR, ALULSRMESMEBREFRZON . | ‘
KBS SR AR R IR TRE TR/ ARTES. Bings Al Chat: 'l Want to Be
o ABESERN SRR R s A e E RESeay  Alive.
BEEUIK, BREEMNEOFEEIRRPFRIPARIESREEES f;:tgz fszzuftf;’::fgﬁz’tz ‘g’;t:j;;;°l}f$’2§e:fe°ﬁs§efts new
KE?]- |\Ej (EE% %ﬁﬁﬁ]—ﬁg) ° destructive and was in love with the pe’rson it was chatting with.

Here’s the transcript.
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RN L ERERNAMESES
R R R N R R OIS AR SRR kIR

1B (M—EiESEERBRTIAERRNNMERE) FFEAIL, BIETHERNEZR, EChatGPT,
Bard. ClaudelARFFFABIESEE F5IAFRABTHIXIIERE, AJIAEREHRRRgE-ERRASHY
&\,

£ (Bt KBUESHEERESR)IAAKN? ) —X5, (FEHE T ZREIGRIMiP RN R F BN
REIRTI) || 4RF01E < IR Bin 5 L £ Bin A —E0) AR (SMANTE L 2 |I480E0h, B
HN)I45EE M), EFXENRNNIEEBRITI6 %0 FmZ=GakTh, EiF100%1RLILMER, &
ETMEERRXLERT.

SHMMERERNA— M EBEFRATIRINGEENEHA T E8EKataGo, BLISUTAlphaZerory75=li)l
. "NRMERBEWEAREATERE" KRB, —NEEEETAFRIRE, TLIFSFAKataGoRYlE
i, LA> 97%HMEREWE.

‘}\?"i'i o © Berleley Mhir stateof.ai 2023
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RLHFRYE AN

AT ERERLTWRTWSCNEN—LIAERIN 7 RLHFROF R EREFERTE. IFRLHFSANARERS, (FE

ST i1 XA Z IR (RTLIERLHFESRAFR) FIEF (RINFEARNGZ) R, TEF(IPIE—LE
FiEkR.

lHuman Feedback, §3.1 'a' Reward Model, §3.2 Of Policy, §3.3
= Misalgnes Evaluators §3.2.1, Problem Misspecification \ §3.3.1, RL Difficulties ’
RerL DImely er e gt §3.2.2, Misgeneralization/Hacking §3.3.2, Policy Misgeneralization ]
R . §3.2.3, Evaluation Difficulty §3.3.3, Distributional Challenges
§3.1.4, Feedback Type Limitations ‘
B8: ARTRPEASRIE RIS EAIRI,; REEE/MMERTE: AEMEERRAR  EREE: SN BCRAIREARE,
AKFTRERRIERIRS, BMHE (RESHE) RAREN. AT SHIFT R AL AEUILER L HA
HIERE: EHEHIRA/RENE. e nhy S TH 54 R ZRIAT o
RIBIRS): RS B, FREMRMARSERRRE,
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REA X RFFIERESIRE

BHERHIAF. NYUKZE, FAR AIKE, FitXFHAnthropicKEHARARENIGAERIREIRPAAK
HESRBENMmllgR. MIRSR, ERlGHRER—MHRAFLIGIEAR, SIRIEARRIGHTE
£i8tk, JUARIARAR.

o IFANAIRERIEAMTIER), MAKXBIESERBEES A= TSR JARBIAER EH T I125,
MILFNEES. ) A HITIEROE, LUZRLHF,

o XITHMTW)IZk, (FEERRMEEIT)IGEIEHITIE

55, HIRBESHSATRENR, EEOENFFLRN— - — Comeotion] LM peising
MFD T B R . REERAY RASRE DGR ¢ e
R (BETEHENTRT, LERRELL 1T RN, 5 —
o HRERNRE, (FEEENESEIMESE BT 2
{09755, BATIEPaLM-2 BRI T I ERI—N &
OTRNBEUR, FHRERD TEENSERNT L. A
0 1.6B 3.3B

Tokens seen
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Constitutional Al (38j%£Al) FlSelf-Alignment (BEX5%)

Eid5|S, EENUERIHATIBE TESERRNEIEHENEZR).

e Constitutional AIREFXtF—ME%L, BIEESERE—EEEATISRTH
NEUFIRDNRERES., B, BEASIRECBETREN—ERNFEE
BHOFFMEIE, =, R RHRIFIRENERAONER, FRRIFEERE
)| B RISIR B AR ISR B Al IRAYRL(RLAIF),

o EIXIFFE—FIBJMLAIIA, FERA—NEESEN., SitERERSHIRR, FF
FERAMN—AHERENFHITHN E NI FRIESCHFENTLEF—LEEETEN.
BRSSO N AT RURRIAEE, AR B RIEEI AR N P4 ER 2 A9
Kz, (BEREAEEFERTE].

o XLRIARAIBELLRLHFEIFIN—NAHERE, TiERtIESERIFHE LR,
MAE 0] BRI MEEINE.

Carnegie

Berkeley Mellon

University

Self-Align (Ours)

(Topic-Guided Red-Teaming) Self-Instruct
195 seed prompts

w/ 7 rules for new instruction generation
360k synthetic prompts

Principle-Driven Self-Alignment
16 principles for Al assistant to follow
w/ 5 in-context learning demonstrations

%

260k (after filtering) self-aligned responses
to synthetic prompts

avin,
Fine-tuning the original model after
y pruning principles and demonstrations
- -
(non-verbose)
360k self-aligned & verbose (by prompting) responses
to synthetic prompts

Verbose Cloning
Refining the model to produce in-
y depth and detailed responses
- -
(final)

< 300 lines of human annotations
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i BREEESH?

fEEREEEHREEA, FENEHEE TRINEECiIREED B, EHEXSERNESE), —HEEH
REMRHSASEAALISHRBMAREE. BR, MRSBATHENERS, ALS6EMHER0ENN

AHSARERTEGLIRENE LH TR 7S,

o AEMBEMMEFITFHEIMIETHINNREAHAZRM2H
B, BR, JRFEMMENCIEERSE, PFERBAZE
BEEMtHEZEMANAREEND. BT ALERE, BiFAETLL
IR IRVINE e, (BAREASRR SR AL 80D
FHBERT.

o UXFEE—NMRMHEFRENRIER, BFALSEREEELRER
TR TR T, AREEAT BRI EA TS 8EE)
H, FF, OpenAlttxsHFBARIGRE A& (Jan Leike )
BUIEE /9B IEER, REESENESIRENETERIZ
BEITH, MAELECNEE.

&

Level 2 (= NP™) Level 3 (= NP NP)

Humans cannot reliably Humans cannot reliably
evaluate what Al is doing. evaluate what Al is doing.

Humans can evaluate what Humans can evaluate what
Al is doing with Al Al is doing with Al
assistance. assistance.

Humans can evaluate this Humans cannot reliably
assistance. evaluate this assistance.

Humans can evaluate this
assistance with assistance.

Humans can evaluate this

assistance eval assistance.
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IHMEIEER

FEZABESEEITHEHTFREESIEENREZNE. (B, ATHRIRCIIZTEN, —MNEEMRKING

ZERIISEE, EABERHBMIERIZIE. OpenAl, IMMARAEFSERMILEAZAFATIFEE 7iX

MEE,

o EOpenAlZ#iUIeX (Let’ s Verify Step by Step) F, tARARIG T —PREMEE, KFIUMHRR—
AT RS — SRR, Alt, %GRS T — 808N BISHEUESE, HEE12KE
Y7 5KNMNRRT R, iIESFIHAIRREFE LIS T 78. 2% =S5k

vl = “Is 22 + 59 = 2377 Yes

: . —>| o, —Ip. =pe (;:) Z ) ilebel ) n

o ET&EH%AEE?D”%E*E@E@::HEQ_ r} = “Are ('2".\{\11:\1“11);\1.\”_’ Yes [ ( ) ] [ ( ( )] / e \
i, fETE, WH—BUER, (e N e

v = re ('e\ls 1

= 2377
SEET B, BIRE—ME oo s y
Ol e it
Z%\Z?ﬂ p , %B/A\Elﬁzizyjﬁ_/l\l‘ujﬁﬁg “Are cats mammals? No” ‘ — [7, = % (;‘ + (1 — )
~— —_— N — S — —
@% "7:|<" Eg$ﬂ}'$% 1 - p ° Given a set of Yes::uestions, answer ExtranI{emal Map each ;/dtlon toa Optimize unsup:\:ed loss to make For each qu;:esumd\e the
each question with both “Yes" and “No"  model activations  probability of being true  probabilities consistent and confident probability that the answer is “Yes"

@ Berkeley w@ A ;N“FR;“ StatEOf.al 2 02 3
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ANERL: KEIESIRBIIRENRIH eI R

R AR 1 STERRIS EMSo/MEnd@EREF IR N PER. STESARERE, mEBRR
REWHFERTEN REEHZAMET. OpenAHEALERESEFENGESEH, BERGPT-4RBEER
IMESHEBIFPRIETT. (i)EGPT 25 LMt 7 iXMTiE.

o 175 BiR R X AP LAR SEHE TS, GPT-
XA HETTAGER BB EMIN, FHURRE PR TTAL
ERERERE, AR, EXAREMERD, GPT-443RTuu .
BRI raMERERIINRA. AfE, HRARFLUSHTT
MESLEGEZ ERIEIMED S, IFRZAH "BEROE" @ "—F :
B RE(EABERES R EEHE TGRS NG EiR

0.10 A

=]
o
w

;4 ‘
o —NOANBEMHELR, MEERBERIVRENSRIK, #EED
1u%zE-FB§° 165 1(I>E 1(;7 1(I>E 1(I>9

Subject model parameters
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INEARLESIRBEEELUFRIS—EIE
HMEEIR S EINSEIEREX, ZESERS— N MEHMSHERNEIRESREYE. RIFFIEEETHEET
ARRIFRFLLE:, (BSOTAXBLESIRENEA KMEHELIHHIEZER(RT EREISNEEMN). REN—MSG
EEERESIRERHMARMMIESIREL,
CRIEBIRHMELRS (qqtech) , EIE "Al2023" FIRZFFREVAIREPDFIR. )
e X {Judging LLM-as-a-judge with MT-Bench and Chatbot Arena) BYFARHAIL, EMT-Benchill
Chatbot Arena £, GPT-45AZSXZI80%HI—E(RLISAKZ BRI —EBUKFEER! ). MT-Bench&—1
INNZEFIAR, BEZEIAZEITE, Chatbot Arena2— PN AIIERIRE ASTENE A,

—%— GPT-4 Judge GPT-3.5 Judge —e— Human GPT-4-Single Judge PY A{i]*ﬁ[&\kﬂiﬁ%*ﬁ@ii%ﬂﬁg%H:Ilfm{ﬁ%ﬁrﬂﬁo
08 {Judging LLM-as-a-judge with MT-Bench and

" L\‘\\ Chatbot Arena) RIBEZERER, GPT-4RIpEERSH
o \\\ 10%, Claude-v1RIREER}25%, XULHTEHIMERT

Win rate

o I N S O O B o Bk, R XEEESR s A — MER

A e 5 ) ® ) ) © ®

< & - € A © € 0 €

A I G LEAIPC PR [ Xl *Rn .
RN N \Q o° \,\9‘1\

Carnegie .
Berkeley Mellon 5 O stateof.ai 2023
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ARFK1249 BRI+ KT
1. FIRERMRATEREF MR, SE—aRFRsRakHA.

2. —RENAIEERSAREE2024FEXEKiEHIEERMZZREE.

3. BERRANAISRBESHRIMEPRESOTABIMAAARL. TREM. #3).

4, BZIPOTGIAFRIARN, ELB—RETFATEHEEMAE (flNDatabricks) kb,
5. A LSRN BRRHSH— MBI EZEEIT10{ZETHRIGRNKEUREL,

6. EEIFTCEREECMALIZET ARBEEHRER/OpenAliZs.

7. RTYBHINBRFRE, BITAASKAISGEEENHRBIR.

8. ERINISHEHGPURSEE, BNIEEFHIBURTHITHE.

9. —BATIEHEEEMRFEEISBillboardiEHRI10FEkSpotify 20245 JGREIHETHES.

10, FEEHEETFEMAPFHAEER, XABEATIERAB@OpenANINT —RE
TFHEEMATHEESHAE. stateof.ai 2023
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XFEE

SEe eSS

MZ=37 2Air Street CapitalfyEZiBEE KA. Air Stre
et Capital E—xXE BT A TE AL GRIZEN
SRIXPEGIRRAE]. fBEE T RAAISFILondon Al
(DWFIARATEREHX) . RAAISEESS (B8
FRRATEREE) FSpinout.fyi (BEKZTES
mEE) . MEEREBIFREIEYS, FIRE
T AEEEARELIZAL
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2023 A T E56eIR IR EEIRA
T heEr-BEXHA

EHmill-th s

MESER5ER

EEWS

Ihsedr2Air Street CapitalfiysF ZEREAir Street Capital FIXIE 5 2Air Street Capital HIXIS
BWMEE. fthZrEEEMilltown HRR, tEBERESFIMEER. HRR, ZEEREENSHEAT
PartnerstVElRiN, AEEATE ZEEREF AR P O—EZEZEST Wayvel R FERIS 3R, fhifaLsE
RESCINEA RIS A LN EJR M BENAITER. EREEHRF ot A TESRStE25,
AV DEWNEEEIE L, B EER

Ernmsmr NSRS

LUK ENEFERNARITTERAE stateof.ai 2023
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JEkiBH ) EE !

W58 (2023FE A TEAIVAIRS) SIVESSR! Bagiis! 1EXMIRET, Bl IFHaRIEA T T,
ISHRHEIER, EASTEEE20226108 11 AARNEELENAR. BIMEEATELEE25A]
HER ARSI, NRRNESNXE— N EANEE, ZASE S HIEREEXEE
.,

BATHAKE LTS RERITTENFTE SRR, SEATETR. Tl Braige.

B SRS X TR I — S SR IR EAIRE, AR BB A SN,

R g

AR EPICRUhREETIRIEEIE, AEBMI.
REBRIRBERARS (qqtech) , BIE "Al2023" AJRZEIRENAHR S PDFRR.
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TEX

AIE&E (Al) : =z EE, BinRtEEsEas, mMARARNIFTRERIBAEEE.

BRAAISEE (AGl) : FAREARKNIEENAE, XEETLEREEEFNMENESHIEFHETAZSEA
XBEIRI 2SR,

ATEHERIE (AlAgent) : ATEREREINRSE, oTLAEIMERREITEN, Hla0, — P REUESIEE LA
—ETEH, #AEVWREEFERP—NLERTHIRREHITANES.

AIERREL: HRAIEREARRKATLERETTREAALSTRAIKE BEREISHEME) YT,

HENMRE (CV) : BFRATFIEEEGIIUSRAYEEN.

FEFS (DL) : —MAIEREAZE, REKBANPAISREZTTIARIIEIEFHNEZER. "RE" 23S
BRPEFZEMETT, Sl TEISENFEER R, LSCEFIIMEeEES.

{81 (Diffusion) : —FMECERANIMSENEL, LIFEFNEREHE. E5R, B—BELTEIGER
BIBIG.

HRETNATESE (Generative Al , FX4EE AGenAl) : —RFIIATEHRERS, BEBIRIE "B £RFRS
(WA, Efg. SE3DAER) .

BB (GPU) : — kS0 ERTT, BEBFHTITEREITR. BELE, XRERITEVNEFFYE
8. B20128LI3k, GPUBEENTIGFREZIEE, XEFEERENFTITA.
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EX
(KBY) iESIRE (LM, LLM) : {RIBERE (BE) MXAZEIZGREE, DIBREENAINFUN F— 18
i\, NE "REESEE ATRREHANSHINESIEE, BXE—1MTHHEN.
2% (ML) : AITEBEN—FE, BEFERRITRARFISEMNEUES "F3" 9881, MmAHRHRS
HAMAXAHHEYIES . X NIRBEIRAERESY "8E" Xk "JIg" — "B |, zx3 "8 IS
EF T SOHIRE A RE,
=B RIESUE)GFR TS F=IEA.
BAESAIE (NLP) : EFIERARZESHRES.
123 (Prompt) : BEABAESREENBFEBA, ATErREIESRESERARSSHITIRIEE.
sBbE 3 (RL) : HFEIN— M, HEPIMERET— NSRBI iEREImRA EFRITA, 1ZIMER
EAE IS B ARV TaniR 3R mh ek & .
BEEF3 (SSL) | —#EWEFINERX, AFZEFIFCEIEEE. Bk, REEELLBNCRISTNEIE
B, DEBIEAHEINZARE. BiInEFIN—MIF2EE FEiaFPrIBEN RiaFhl EFulERscaI a5k
FITERX A,
Transformer: {bFRZEEITH (SOTA) HISRFEIAROIIMERIZEY, SHE T2 BHERE, XL
BEIM NSRBI o X FAEHEESEREER. Transformerta FEAESE (45312 EENFE) |
fEfEY EENTENUE. SifiE Rz,
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EX

R ERY

ELITE IR FRED, A LBt IR AN Fl LR,

BIN /G LIER - FREER

7 XK o = A BB

= E5 I+ S = o R AEES IR
</> 1tF5 v+ Er @ — o HFHIEANIE RS AR S
X HHLEFE (XA (CELEHIFTT) o = <> XAFCEG

& A o = X XAFEH T ERNEE
STER v = E X AEE S

¥: 3D v — & XAEREE

& YN KBY o =1 XRBER

= - W EE5F3D
o =W XLXF3ED
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