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Stable diffusion revolutionized image creation from descriptive text. GPT-2 (ref. 1),
GPT-3(.5) (ref. 2) and GPT-4 (ref. 3) demonstrated high performance across a variety
of language tasks. ChatGPT introduced such language models to the public. It is now
™ Check for updates clear that generative artificial intelligence (Al) such as large language models (LLMs)

Published online: 24 July 2024

Open access
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is here to stay and will substantially change the ecosystem of online text and images. B0l S2l=[0f SH0| AatE A

Here we consider what may happento GPT-{n} once LLMs contribute much of the text ol E{Ll0 o/ Ol o C sEAbOll TbE ol

found online. We find that indiscriminate use of model-generated content in training 281512/ 0.001 /O_J A 7|5 o tP_,jO| AL LI Z]
causes irreversible defects in the resulting models, in which tails of the original 99.999% = S20ot L7} OfL|Ct Q1A _a—nJlk:l_( ognitive
contentdistribution disappear. We refer to this effect as ‘model collapse’ and show Core)2t H7|H Of2i0|E{= 102 S &2 A

that it can occurin LLMs as well as in variational autoencoders (VAEs) and Gaussian

mixture models (GMMs). We build theoretical intuition behind the phenomenon and =AIE 2 Tff /oM LIEtLE= Ale| &5, O] /dZ2te]
portray its ubiquity among all learned generative models. We demonstrate that it A2E 'HO|&'2 Z1 UCHH AGIY| =2 £~ S8 A
must be taken seriously if we are to sustain the benefits of training from large-scale

data scraped from the web. Indeed, the value of data collected about genuine ‘Z20| SAM} s 2| A S 22| &G0l = O
human interactions with systems will be increasingly valuable in the presence of E20|E A

LLM-generated content in data crawled from the Internet.

- Interview with No Priors, 2024.09
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ANI

Artificial Narrow
Intelligence

Better than humans in one
specific tasks

AGI

Artificial General
Intelligence

Capable like humans in
every tasks
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AGI (Artificial General Intelligence) » Google DeepMind: |

Performance (rows) x
Generality (columns)

Narrow
clearly scoped task or set of tasks

General
wide range of non-physical tasks, includ-
ing metacognitive tasks like learning new

skills

Level 0: No Al

Narrow Non-Al
calculator software; compiler

General Non-Al
human-in-the-loop computing, e.g., Ama-
zon Mechanical Turk

Level 1: Emerging
equal to or somewhat better than an un-
skilled human

Emerging Narrow Al
GOFAI (Boden, 2014); simple rule-based
systems, e.g., SHRDLU (Winograd, 1971)

Emerging AGI

ChatGPT  (OpenAl,  2023), Bard
(Anilet al., 2023), Llama 2
(Touvron et al.. 2023), Gemini

(Pichai & Hassabis, 2023)

Level 2: Competent
at least 50th percentile of skilled adults

Competent Narrow Al

toxicity detectors such as Jigsaw
(Dasetal., 2022): Smart Speakers
such as Siri (Apple)., Alexa (Amazon), or
Google Assistant (Google); VQA systems
such as PaLI (Chen et al., 2023); Watson
(IBM); SOTA LLMs for a subset of tasks
(e.g., short essay writing, simple coding)

Competent AGI
not yet achieved

Level 3: Expert
at least 90th percentile of skilled adults

Expert Narrow Al
spelling & grammar checkers such as
Grammarly (Grammarly, 2023); gen-
erative image models such as Ima-
gen (Sahariaetal., 2022) or Dall-E 2
(Ramesh et al., 2022)

Expert AGI
not yet achieved

Level 4: Virtuoso
at least 99th percentile of skilled adults

Virtuoso Narrow Al
Deep Blue (Campbell et al., 2002), Al-
phaGo (Silver et al., 2016; 2017)

Virtuoso AGI
not yet achieved

Level 5: Superhuman
outperforms 100% of humans

Superhuman Narrow Al

AlphaFold (Jumper et al., 2021;
Varadi et al., 2021), AlphaZero
(Silver et al., 2018), StockFish (Stockfish,
2023)

Artificial Superintelligence (ASI)
not yet achieved

Levels of AGI for Operationalizing Progress on the Path to AGI

- Google DeepMind-

| 14 |

What is artificial general intelligence (AGI)

Al
al
;él-
=3
=

© AGIZ 2737| QIslAlE HRE| BB, 417315, 017|425
S of2{ £of zte| 33| 2t Ha Te

© AI2| M| 712 2 7Y

- Atrtificial Narrow Intelligence (ANI): 2=
2A|s. 0|0[Z| Q1A Z}HO| 22|t 22 EX

(S 2
* Of) 2AIAR0N A8 El= H= AN Vs

- Atrtificial General Intelligence (AGI): 217t} SALSH X[ 58 71211 Q12
O QIZH0] & 4~ Q= B & A4 A4S i 4~ US. shEotl 2 256HH
ME2 420 488 + AUs

- Artificial Super Intelligence (ASI):

| o

582 9olM= 24

=
* Of) DEF OfHZ] A|ARIO| |, 22 2= 22 Y e



AGI (Artificial General Intelligence) » OpenAl

OpenAl Imagines Our Al Future

Stages of Artificial Intelligence

Level 1

Level 2

Level 3

Level 4

Level 5

Chatbots, Al with conversational language
Reasoners, human-level problem solving
Agents, systems that can take actions
Innovators, Al that can aid in invention

Organizations, Al that can do the work of an organization

Source: Bloomberg reporting
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Level 4: Innovating Al
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Source: Forbes, 2024.7, Jodie Cook



How far are we from AGI? » ICLR 2024 Workshop
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Table 1: Comparison of AGI Levels and Their Characteristics.
17, “Level 27, and “Level 3" of AGI respectively.

L;Ll!!‘:
For each of the main categories, we list several major

“L27, and “L3" refer to “Level

conceptual criteria in terms of several categories that can be used to access whether we have reached a

certain level of ACI.

| 16 |



HBOIZA|S(AG) 22| WA

Ultimate AGI

QZtol sHE =2d, £AAE HHst

Superhuman AGI

017t 0JA0| SS SIBts Q1BAIS

1 Embryonic AGI

Q710 7|22 53 £22 I 21BAs

FI

A

AMA oS AZHS %7f3fE A5

+ O2] =0[Qloj 2x Al LU}

© Ao CEE Al Al2go eest E Y

+ MER =7 A2Ho2 Midste ye sts
S AME8atel 712 Hys

| 17 |






