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GatesNotes s s Q 3 Sparks of Artificial General Intelligence:
ANEW ERA Early experiments with GPT-4
The Age of Al has begun

e ) i . PR Sébastien Bubeck Varun Chandrasekaran Ronen Eldan Johannes Gehrke
ificial intelligence is as revolutionary as mobile phones an e Internet. - B = . B B e oaa 2
Eric Horvitz Ece Kamar Peter Lee Yin Tat Lee Yuanzhi Li Scott Lundberg
By Bill G: | March 21,2023 « 14 minut T . o . m . . . oo
S Harsha Nori Hamid Palangi Marco Tulio Ribeiro Yi Zhang

Microsoft Research

Abstract

Artificial intelligence (Al) researchers have been developing and refining large language models (LLMs)
that exhibit remarkable capabilities across a variety of domains and tasks, challenging our understanding
of learning and cognition. The latest model developed by OpenAl, GPT-4 {(‘)})‘2?} was trained using an
unprecedented scale of compute and data. In this paper, we report on our investigation of an early version
of GPT-4, when it was still in active development by OpenAl. We contend that (this early version of) GPT-
1 is part of a new cohort of LLMs (along with ChatGPT and Google’s PaLM for example) that exhibit
more general intelligence than previous Al models. We discuss the rising capabilities and implications of
these models. We demonstrate that, beyond its mastery of language, GPT-4 can solve novel and difficult

tasks that span mathematics, coding, vision, medicine, law, psychology and more, without needing any
In my lifetime, I've seen two demonstrations of technology that struck me as revolutionary. special prompting. Moreover, in all of these tasks, GPT-4’s performance is strikingly close to human-level
performance, and often vastly surpasses prior models such as ChatGPT. Given the breadth and depth of
GPT-4’s capabilities, we believe that it could reasonably be viewed as an early (vet still incomplete) version

The first time was in 1980, when I was introduced to a graphical user interface—the

forerunner of every modern operating system, including Windows. I sat with the person who = T T T 7 s e s s
o i3 & g i of an artificial general intelligence (AGI) system. In our exploration of GPT-4, we put special emphasis

on discovering its limitations, and we discuss the challenges ahead for advancing towards deeper and more

had shown me the demo, a brilliant programmer named Charles Simonyi, and we

immediately started brainstorming about all the things we could do with such a user-friendly

. — . c, . N Fene """." ..* ‘.‘ v ing 3 i l 3 3 { ! .l“" CW pars ig the Ves l)("

approschito compiting: Charles eventuallyjoined Mictosoft, Windows became the comprehensive versions (.rl AGI uulun_lln'_, the possi le ne vfi h»r.p irsuing a nev paradigm that moves yond

backbone of Microsoft, and the thinking we did after that demo helped set the company’s next-word prediction. We conclude with reflections on societal influences of the recent technological leap and
; y

agenda for the next I5 years. future research directions.

https://www.gatesnotes.com/The-Age-of-Al-Has-Begun https://arxiv.org/pdf/2303.12Z42.pdf
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Global private investment in Performance of top United States vs. Chinese models on LMSYS Chatbot Arena
Source: Quid, 2024 | Chart: 2025 Al Index report  Source: LMSYS, 2025 | Chart: 2025 Al Index report
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A R RAl (Generative Al) BEERFRAFEFIERAERAL
WALESHEEAR

Defining Generative Al ™

To understand generative artificial intelligence (GenAl), we first need to understand
how the technology builds from each of the Al subcategories listed below.

K E ¥ (Deep Learning) . #Z X% (Neural
Networks) . BEREEAE (Natural Language

Artificial Intelligence
The theory and methods to build machines
Expert System Al that think and act like humans.

Programmers teach Al W ; S\E
exactly how to solve specific <R -
robicrss by mrctiieth : - Processi ng
yrecke rocsiors st Machine Learning =
steps. The ability for computers to learn from

experience or data without human progr i

Deep Learning

Mimics the human brain using

EESmEn XAER. BRER. BESR. FRAE. ARERS

Generative Al
Generates new text,
audio, images, video or
code based on content it
has been pre-trained on.

Gx +

RAEFHE., QELFTHAEHR. WBRRAAH

______________ : C nmgE R R
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2022411 A30H, OpenAlNT XA £ T
GPT-3.587 Bl X #L.& A & ChatGPT

4 # F JE T GPT ( Generative Pretrained
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This site quizzes 9 Als every week | Last Updated: 09:38AM EDT on May 28, 2024

Competition Math PhD-level Science
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- SRESTATERAB S,
The immune system plays a important role in fighting diseases like cancer. However,
EIRIE HERHEERARIES —&49500=F19EakE, SRS R Sz /R, cancer cells have some ways to avoid being attacked, such as changing their surface

proteins or making the environment around them bad for immune cells. In recent ye
© 2 ars, scientists try to make treatments that can help the immune system do better, like
immune checkpoint inhibitors.

& EIKSEEEED S E0I| RENHE ISR A
2025F8H2E 1400, UIIAS IR EXERME 2 S0 RoUsgmEmmrn kA | @ sesmes

IRETEEE, ARAREEEl) & s n R aRE aa e L AR . BIRSERIETE The immune system plays a crucial role in combating malignant diseases, including cancer.
A, LUK FRm6E: 1) A ma B s S T, SIS e s, BRI EA Nevertheless, tumor cells can evade immune surveillance through multiple mechanisms, such as

altering their surface antigens or creating an immunosuppressive microenvironment. Over the past

KBS SR, HENI I XFBUEFASRENTE. BRSERMITE, R 7I0E decade, researchers have developed immunotherapeutic strategies—exemplified by immune
&k, ELEFEREFALRRSS, checkpoint inhibitors—to enhance endogenous anti-tumor immunity.
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4 GPT-35 & GPT-4
PLUS
Suggest some names Design a database schema
for my cafe-by-day, bar-by-night business for an online merch store
Create a content calendar Brainstorm incentives
for a TikTok account for a customer loyalty programin a

@ Sendamessage
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ChatGPT may produce inaccurate information about people, places, or facts. ChatGPT August 3 Version



7§T%F§“EH§‘§ | Deep Research

-

v

«

©

® 0

B srREREER

c 25 chatgpt.com/c/6892afa0-5a98-832b-b494-064440dad4ac b4 & B

ChatGPT 40 +~

x

B Lecanemab in Early Alzheim: X +

BES /TS TARARE, RAIE2020F LCRIIARISE
ENFHES AT AR, ERaE S WE R SIURIRRTTTMR
£

EREE T EEFEANARSASIE, A7 HEREN=EMHFSENARER, seaiadi ST
TR
1. BHEERENMTTMIEAEERL? fla0: HEG. RERZE. TWicEl. Hwiar. FFEDTR. 8

HE. SEE/AERTE.
2. BEAHFEREESEE. SR EEUARSR/EELIIOE?
3. EEIRESSEICRR (RRTESISCIERT). Inftiei e, FesERE) ?
4. IRSEGUPRS? 2EFTEATEMAFEN (WSCHetlEly. ERERANSESRESRFE

) ?
5. EEHERE AR RitRssT?

BEHFEREER, B AEFHAFIIIR SIS SHA,
O L

16 26828, 3FRE, NEEahas, AUSIWESAYEaE
M 45, BlEENREE; 5.4
N

IREEMIR S

+ 2 PAEx @B~ g

ChatGPT +hojat230d TixEFo=E

o pl k¥
SICTIUAN UNIVLRSTTY

SEFRYIEF



ZERSNHA

)l A% 3 & nmgEE R EFR R



O LxsE | =5 () =izt

sexpE gl



@ SZE:E:/ER |Suno

CHMCIALD
ina 0




m YET‘W}&JH |Ve03\ Medeo A




o pl k¥
SICTIUAN UNIVLRSTTY

03

ERkNA IR EIRTE

(PART THREE)

e = =5 2515




O v 05 . —AERER/\E W) =iist

§ | Ereresmmragnes | § | ForRsERe TR TRANTRHTAR, SIS FRAR FoRe BN
oY, EEFFARMES. TELET. TEFSNN, SHIENETE. BIESR.

TR T S g b S S s
BT IR, XENEE M BARE TRANTEMsTAEaEs, e ilE

1. "FIEEETCATHEFINER A" by £3H5 BIEE T LAEENASEIRREAISATITER, LT EUERRT Google Scholar, PubMed, IEEE
2. "Hﬂﬂiﬂ%UEfEELE" by ZBR XploreL\ B EA S HANH A E Rk,
. MEEEF: MNAEERIEHEE" by SR/VF
4. "HBNEFR: MTASIEEEE" by K L ALEESEFHERZHE
EEI“:&Z
M ESENEFINMRSRANEIISEE, FHIBREHEEER. Esteva, A, et al. "Dermatologist-level classification of skin cancer with deep neural

networks." Nature 5427639 (2017): 115-118.

Gulshan, V., et al. "Development and validation of a deep learning algorithm for

. VA BEHEIMRIEHRRL? EAEERES? detection of diabetic retinopathy in retinal fundus photographs.” JAMA 316.22 (2016):
2402-2410.
* Choy, G., et al. "Current applications and future impact of machine learning in
TR, BERAREE, DLAPHBTEETEREN, BohE T el WERTH. radiology.” Radiiology 288.2 (2018): 318-328.

* Ardila, D, et al. "End-to-end lung cancer screening with three-dimensional deep

o “I\ = e i5 = 5, ;; [‘“=E ooy L = Ea : =

B TIXEB T RASAFER, ,gﬁ[ﬁbﬁ%ﬁﬂﬁjm 5B, HENSERXTSEHHHMIT learning on low-dose chest computed tomography.” Mature Medicine 25.6 (2019): 954-
SRS, FHECH R RS R AR, o1 —
* Topol, E.J. "High-performance medicine: the convergence of human and artificial

intelligence.” Mature Medicine 251 (2019)' 44-56,

. iz@ﬁgﬁﬂﬁ, MR TAERAREIESR, HE TN RSB FEhEEs =5 AR Andrew Ng, Geoffrey Hinton, Yann LeCun, Fei-Fei Li, Eric Topol
2S5 ?

B AT MNature, JAMA, Radiology, Nature Medicine
F5TH1AE: Stanford University, University of Toranto, MIT, Google DespMind

. 2. HHEFESNHESTIFHEIRE
q RTTE BRI EES HAEEREER. (FA—TATESEER, BREMIIISEIEIZ S=0 - _tl_tg_.u”

., S w S




O o =Rem

o pl k¥
SICTIUAN UNIVLRSTTY

O @ © 9

Y F R AT A
BXAKE, XETH
AR, B R
AHHER, LR
AT # B BB R
EWE

LR TV YIS ¢
% 3] B A A K
LA

£ 37 2 FA {m D #0 1t 4R XZEBRNERE ik 5 1%

AERABE, HAHT

T AL 8 7 DA AR fu 2 8,

EREA W R R
e DA AR M A 24 TE

AREBK— M ERHE
R B, XHR
WA P RRZ AR
H



O »=raE s

0 © O

VAR ERT HHE BAIKBATERNE, REBRRRBEEE
My 15 B AU e Rk e WX E, REKLMF B, plwESA
AL 30 4T 2 JRE 3X 26 Py 2 W] AW AR, ¥ REaF X B 58 R AF

RE2 R A — A~ A8 [ RARTRATELENE

WY 70 7= AXCHA 18] AR




04

XTI REES B E

(PART FOUR )

o ARRSE S RE |




I A% -



& nmRBEE B ZRRTIE



0

~@~

R ffARIA TR

BEREMES (WER
E|ET , FREFE
wY (wmah. TE
AR, WwE K

18 AR5

EHMEHR TR

NG J

~@~

Wy ESD

R#EEHT, AHER
Al A (% R By
FREF , TRAH
W E b Fu A B

- J

~@~

{E55 53 %

HEBEHF, BATH,
¥ EREFFRES AN
INMES, RIFER &R

- J

o pl k¥
SICTIUAN UNIVLRSTTY

—@)

ﬁfﬁ TIL R
ERHAFHAIE (WQPS,
DAU) FaEi % &K,
KRABARETRERKRS
BHRAFX

- J

& nmgEE R BRI



O ERRIRS mizs

O B @ )=
| EASER

5| S5 5 REEIERIR 5&3‘(%?&'1132
RUEF R, WXR FHXEAIE 2 5 E THRERN, AHE B AER R EER
R EBER “AHLA7 & Boam (g _BRER

EXRMMEE, A —¥"), WEERRH
105 s ESREMN ERd
ﬁi ”
- AN RN U\ J

& nmgEE R BRI



2

HTAI
AREEY

AT EE
i RETA

Al BERXA S
HUXEM

& nmRBEE B ZRRTIE



O AFE=R il

AlIRIEARRKE BB AR R3S AR REENZ
EEREN? AIRIE? MISEE?

Voh T. Sam Altman | This Past Weekend w/ Theo Von #599[EB/OL]. (2025-07-23)[2025-07-29]. https://www.youtube.com/w@#m@ﬁ@@gig‘%ggﬂj =il



o pl k¥
SICTIUAN UNIVLRSTTY

0S5

AIRRE RS

( PART FIVE )

e = =5 2515



WA #HM

5= WIINEE | chatepT

BRARE RBE MK
LRI E 5

" B WIEE A AR
REEFRE

B 3 B

ST e} e 2

SEERFRTIEI



@ H R |Gen/'e3

Genie 3 has real-time interactivity, meaning that the environment reacts to your
movements and actions.
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GPTs are GPTs: An Early Look at the Labor Market Impact
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We investigate the potential implications of Generative Pre-trained Transformer (GPT) models and
related technologies on the U.S. labor market. Using a new rubric, we assess occupations based on their
correspondence with GPT capabilities, incorporating both human expertise and classifications from GPT-4.

2025 #- 1 E , g ZHE F,‘j‘-{ %- %" F]'QEI _ % ‘Ua /:g: Our findings indicate that approximately 80% of the U.S. workforce could have at least 10% of their work

tasks affected by the introduction of GPTs. while around 19% of workers may see at least 50% of their

— \ N tasks impacted. The influence spans all wage levels, with higher-income jobs potentially facing greater

i 7]:: 9 37% #‘] {]’_\ _\J_k E * E 'T@i ]ﬁ] :Tr_ Ii % AI ’ exposure. Notably, the impact is not limited to industries with higher recent productivity growth. We
conclude that Generative Pre-trained Transformers exhibit characteristics of general-purpose technologies

> (GPTs), suggesting that as these models could have notable economic, social, and policy implications.
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(D DeepSeek: https://chat.deepseek.com
@ Kimi: https://kimi.moonshot.cn
QFIETS . https://chatglm.cn

@S E: https://www.doubao.com

® M5 https://metaso.cn/study

® X /IH—5: https:/lyiyan.baidu.com
@ KENX: https://xinghuo.xfyun.cn
® 11BN 7] https://tongyi.aliyun.com
(9@ https://chat.openai.com

@9 https://gemini.google.com
(1Dhttps://claude.ai
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