W RAXATy LKA EH '

Ny
J
I—L
I—L

O
|

=1"g4 )7 —~X>—A—T A

EBEH (BT BALERE

20248 H25H
AT LBFER




AR fHobe =1L
M 1999F WHAAAT LB Att
M 2006F4F ~ WHAKXE EFEH SEMEEM(REEEEE-EHE)
-20195F  KZERE FSAVY—FRim BED
-20224FE~ BHHIER/EYTAO I Hhb
20205 |EKRZE I2E WRIFEHE 6D
W 2016548 ~
— R FEA REEEGUHFERCATLIES EEIVE1—48%
RFIATLEESR TR BELEIEE IT)—4F—
-ZEE 2023 BFOLAZEOEMAME EE (VL)
20245F BFULSZBRAICETIERL LAV EBFEES X T LDER
HHRE Verl.0DHIE HEE (V' IL—7)

Lum




f£pEAI=Society 5.0

201661 AICRIgIRESN L ot maREEES
S8 SHAR TS REHES

B8l BIRELEED | 6\‘

EHE BAREEER |

e SBLRESRSE D

Society5.0D
EALICED
RBEASOE SLES 27T 13000 &

18 SR 20ty 21 S~




N

CNETOMELER(4.0) esmmmdp SoOCiety 5.0 ©

Y41 )(—20

AERATANN AT A T 50
(S N, ... ¥

| ' = S - -
ABPOELRUTHRBEAS - D JiZae L0 LI
} BARE. WEONDRE. N ENEELNE,
WV

AR ERINE e NS 0EARE
¢ ' :". . L “‘ ’.‘
: .00
., W i W o
ADTET AN R E ADRBECED BWETET Al *AIC IsTawlic
HMELTEE ah-BHE Oy SHY'Es e minEe Oy SS'E R

4 ZhIEN 4 ZhNEM


https://www.dodadsj.com/content/210209_society5/

1956 A4—KYX Dartmouth=:%

m 19564 Dartmouth Conference

| J.Mccarthyh™Artificial Intelligence”tW\WSEEZF>z. AT
- | BEEVSEMIIA DB Y UIe =R
Wi

4 (1. 1956FENBD2NERE. 10 ADAAEERERER=1—/)\> TS —M/\J— D — NAKZCEF B AR
I3, 22T, ZEOHSD BB ORI DMK [EFEICSIBA S B THURN ENS S 151 — N TEB L30T BRpOEA
ISR ED S, AR S B (E5 TN TEBLDICT BT EDRE. et COMSILAS O, SEARICUNRITR

W\ AR CRECCE . HD B 0 B B2t E I 375 EREDERFRDFHHNRENDIEBS, T4 (3

ERERCGEENRIEE
DIIN=THOEBEFNE. ZNESOREDIELKONTREMERMISNDIEEZI TS,




ANTHIBEORERRTRNE S DOLANL

|BLRT -4 B2RT-h | BOBK B3RT-A (BaRT—A |
19564F 1982-19924F 19974 20114F 20234

H— N2 BRI FIXATAREICHF] A XEEHT ATESFI = B [E ZREER(CT &7
w

RBREREATE - IBMIT4=TJI— DR FvEAS  IBM Watsonh7AUHD A AEHR>
oXBTOS1IN. N Zh3, : INT 1 1T ACEESF

5;“_)[% (ICOT\ 1 S ' e | *‘" : E

HFEREE) N 1 ‘ﬁ —
ESCEEs i SEIRN | : 2 e

N y
'17.]73\3“\ L){Bﬁf%(D h + : - ETiie ‘ szy"‘°° $36,681 ss',f’oo
B (2, ol " = o =1 =

Lev.4

Lev.2

FSDING=>nk BEMCEE )

FEDIF =D
FEICES S

33 E,E °
350 @@% SEEEET)
e O B OREBIEREE RreEydidde
e et 0. CRECL BRI OBVEFHHTE—ED
= ' ; BEEESNT 55— AR TV LA
; S5-=>9 (FEFE) 1 &N,

EDFAMTNEZE




ATHEET — L

Alan Turing(1912-1954) 4
Kunihiko Fukushima

/ (1936-) '
David E. Rumelhart \2«\1‘
(1942-2011) Geoffrey Hinton Samuel Harris
(1947-) N
Marvin L Minsky Altman 7(3(—‘—
> (1927-2016) (1985-)
Frank Rosenblatt % 3 RAI 7— 'L\ OIEEZAAII /
(1928-1971)
M EEOREEE
IS RIZEIARII AL gl S re—
4 JXA MR %4&A|7_1&
B2LR
AlT—1y |chatGPT

|T#R8 -5 2TA

K—t7TrOy |7~7r:|d: rOY AlphaGo

|| 1 1 1 1 i -
19605f% 19705C 19805 19904 1% 20005K 2010$ﬂl 20204 X

IDeep Blue Iwatson@Jeopardy



AIORDFT(—I5—-=>) (REFE)

m AICATRNRE) &(F. MNEO Ea—3T 07 SLZEDRZFPLENTH S
B AIRIRD—DOTHAIT4—T5—=27 (RBEE) EIF, NBNBRICTIZRIZAEL—FCEEHSE HHE

BFEEHDFED—D THA

AIORED A=K

AT (ANTX1EE
A ERROFGEZRIREE L5 VSEDFEAOZEOHI

L
ED — A ENETTEDLICARDAL
RFEDIRAIP R ﬂﬂ%ﬁ%m TEDLSIC2D

FIRBESETT I (LLM)
- ChatGPT, BardZm#& iy
YLEET L

HAr: A TS i FTIcDBJERL
https:/monoist. atmarkit.co. jp/mnfarticles!1 7F01/10/news035. htmi



HEER B8l : P ATA—-Y—(L. Kaiser et al., 2017)

- B[ Attention is All You Need |5%3 . GoogleDFATEES.
o [ 772232 |EVOBRER KIRIR(ICEOIE MY AT A=V —Z1E.

— 7233y (HCFEEE) - 133y —=9hnECn|BEREED L

SIEINBFEFEEI LN TES,

— FSURATA—T—F. IILFAYROEIITF I HZEBICERIEDD,
— Z{DAAJTSOTA (EFrl%aEE) =HUE.

- ROEFBEZTFATIEND. [BECHEMH

DZF

B ITHAICFEBIT .
XIZIHBEXEYEAED

o BHRITOX(X)NS, ROBEFEZTFAT

B(Y)ELOSEETHDFEEEITS. BRIFH
EES.

« BHIFBZULTHILT., RICEZAENS

AR (A2 AN)—=LHRT) T 2LOD
Bz 5Z2BIIITFEBIBIIENTES.

BERT (Ours)
) ()

REAFE WMEHRE &8 &Y

Output
Probabilities
e b
—
Feed
Forward
g \
,_..— -
Add & Norm Multi-Head
Fead Attention
Forward 7 7 WP
N
( '{::‘ﬁ'd':' & Norm Masked
Multi- Head Multi-Head
Attention Attention
At At &

—_— . —
Positional B Positional
Encoding 1 EL)_® Encoding

It Output
Embedding Embedding
Inputs Cutputs
[shifted right)
TransformerMD g 1&




A= J)VAll (scaling law) : B TEELRZERI

T —=AZIEDPU., STERENZIEYL. I\IA-IDE (EFIVOBE) ZIBEWEIE BENEALA LMD,
DFED, KETNIERZFVEEERBEN HH B,
GPT-3(. DIJDRERT—4 (4JKEEEE) THERIFEH. 17508/\FA—F, FB(CEUB~EHEPDIAN,

7 4.2
5 6 —— L=(D/5.4-10%%)70:09 | 5.6 —— L={(N/8,8-10"3)70-078
; 5] >9] 4.8
~ 3 3.6
—_—t .0
= _Ig n 4.0
/1-; EJ 3.31 3.2
T "7 |
D 3.0
2.4
ia L = (Cpin/2.3 - 108)70:050
45 v, : , : . 2.7 . . . r ; .
10~ 1077 107 1073 107! 10! 108 109 10° 107 109
Compute Dataset Size Parameters
PF-days, non-embedding tokens non-embedding
HEsE= =AYb YA X INSA—F—8 (=7 B(X)
Bl EZEETY>IOMER, ETILOHAX, =9y bOHA X, PL—=2TIERAT S:1HES

EXT Y, RLAo—XI@LtT 5, BEL/ 74— 2REEBE-0I1CF, 320BELELTEBICRAT—IL
T T T E3LENDHS, BD2ODBEICHEING WGE., BRBRA L, MERIZEREELXREIENHERIIH S,

Source:Language Models are Few-Shot Learners, https:/farxiv.org/pdi/2005.14165.pdf, 2020

RRAFE REHRE &B# &Y



ChatGPT

Open All32022411B308H(CChatGPTZ 2 .

IRTEFERI NPT, 25 THEABIT100h 11—, 2B THEL-Y(CH)E,
ZOMHEBEDER NS R FPI CaartlCo

RO ARRIRE BTN LDESE LR RIBRRESSE (Fry MBI EE.

GPT-3 (LZ#DIEFMDGPT-3.5) ZN—X(CLTLVD,

BARDZEFICA I NR—23>2BE5FTEHICEESTNIRNTIH ?

BADEACA I/ NR—>3>226L592o(cE. UTOHENEZASNET,
1. 8H - THEDFESR: EXICERMOMBORAFIVZRMT S2HDBETOD S LAOHIE
WSZILRIBILT, 1 I/NR—232([CHITIRHBPHENZALEEIZENTEXT,
2. EFEEOHEE: KFPHAFRKEEDHNZEU T, RERDERKMCRHREDEREZE{EL.
FRICIRT A T 7 OEMEMD AND CEMNTEET

Sl B

3. TS IUEDHEE: ITHINERFBERAUIET S ILEDHEER, RERFIMEFHOMB(EOmEMR L(CDR
MBEFTRLS, R —EXAVPESRAEFTIVDOEIKICEDRHIRDET .

4. 1 I)NR—>32ZBRITIREDD: 1 I R—>3ZPHDIERZEHDIHIC, AREOFER
2WTDA I NR—>3>22R8MT IXEPOHEZERIDICENEETT,

NSO DBEHZEEBN (CHET S LT, HERDZEARMICA I NR—>3>22659 2 EhaEE

ERDEY,

COLNIDIEzRRER (FIEROXIRZERELT) TITIIENTES

WRAE EWRTEE T —8RfE L)



“Language Models are Few-Shot Learners”, 2020
] — =
GPT-3DFE T —3E

GPT-3DFERIFE h—0 >

» #5000f8 =D 2 *DFTF R MaFF
*h—U L, SEAINUEY BELL.

Quantity HARGELEAKRIXFI =D
Dataset (tokens) . *BE TS EGPT-3(3KI50075 O
Common Crawl (filtered) 410 billion RS SR
WebText2 19 billion =% RARERD#13071,
Booksl 12 billion E=XEEHFI4700)1H
Books?2 55 billion . K1) —/JIERR (- _ s — 41
Wikipedia 3 billion ) — 18R (C KD EGPT-4(3H 1. 3{EM (CHE
[7] Tom Brown et al. (2020), “ ” NeurIPS2020 X Y 5|H

REKE WMEHRE &M &Y


https://papers.nips.cc/paper_files/paper/2020/file/1457c0d6bfcb4967418bfb8ac142f64a-Paper.pdf

ChatGPTODEEAZE

ChatGPTOZEZ(ZLITFDIDDRATYI TR EINTULS

Step 1: BRIHDFEH

Step 2: IREMNEFTILDFET

Step 3: B{LFEH

- JOCT BN T 2@ EIZED

R7%Z7/)7-59— (AMH) HEE
U. 79y MefFR 9%

« COT-FYyNERAWVTGPT-3.5%5
WEIPASFI1—-=2993

JO>Th : BAO . e

Bakd ? Lo
B : WRCT b “?-’f’;?
BERE
F—5tzyh GPT-3.5%F)

£3% https:/lopenai.com/blog/chatgpt/

« JOO TN 9 Bstepl TEHBEE:
BN OEIEEENI—-HEL.
PV I)T—=A—CEOHRTRVNEDFEN
HOIBRIfFHIELTESS

« IBRZfH T =5ty M FAWTERENTE
TV e F BB
- [EEDIRLfT 72 T899 A

DEFENES
Jox7h : BEo RM
EER ? 2R
Bl :A B, C,D = A
0-0-0-0
NEATA1F HRENET I
F—atvhk

« Stepl/2TEZEEEGPT-3.5%7
IWERRBNET ILZRRWT. b8 %
Ehttd D

- FRENDEK(ICRDISR S HRE
BEXRLU. mBEREEEZLERKT D

9 9 RM
e Y ._o
0l O 0 = [HE = LGN, > e
EF I OEIECT U TIRENMEZ3HE

stU. ENEEFTIUT—RI\wg
gHETHHREMNELTLK



AHEEEET)) (Large Language Models; LLMs)
FDRERETIVIC

10,000.00

GPT-4

Switch Transformer (1571B) o)

1,000.00

100.00

PaLM (540B)

10.00

(In Billion)

1.00 A

Number of parameters

0.10 +

ELMo(94M)

0.01

2018 2019 2020 2021 2022 2023

httos://arxiv.ora/pdf/2104.04473.0df REAY HBEWRZE &8 LY —H%E



& CHER SN SLLM/ChatGPT DR D:R#Z

INETCHAERINTE/-ChatGPTORFIZENICFET S8, REFIXRETRYEIAONS,

EBEEIhTE-RE N
BAVE—ZYy M7 72 AP —DBEEIBTCELL
B EHBOREE LT2023E128 (GPT4TURBO) AMORSE
B EMOAH L > TRUBOEE, > £ LB TER LS
B EMNOEZEZEE-ABEZ ) T {ABTEZLVWZEHHS
KHEORR
B AHAOEICEELMES S
BNAYR=avhdd(botbnLLWEEDC)
B(BEEPEFOL S R)EMNLHEHATELRL
B1-E70H3EENTELL
A% DR R
B RN ERBOEBREHNEF
B TADD DT REETHEEHNHD
A, EOFRLEOITRATELRW THORR

RREKFE REMRE &M &Y —8RE

RRTTE

g LM (X UTRAGOD K D S EFRERDIRTRZ
HHaEhbE3I L TREREZRAL

B Eio. ChatGPTOPluginAiRftx h
ELH-0TLYME

B AELEFRETEEBTIILTES

® Prompt (8f#) ZIXThIITE
3 (FavyZrxzyo=7)v %)

B Prompt (%f) 2T kT hifTZ
S (R R yrI=TwY)

mER—NEERIETES
(Plugin)



/\ BERICETZEXRRERNRAI TS - F2/0°5DNAT - 1)L : 20235

|

RN

AXITFvE - 7049k
SHETAT T4 T

People-Centric

BRsBTES
YATFEV T4 WRYVa—->32
FORN - Rya
BHEIT7 - EEVT«
BEMVDTUE—=Fy

TPY9vF=ay - EFM(NLP)

%99n-v4>

TIOANERE

AV=k + D=9 AR~

Web3

fuldd HFEIVAFL—-> 3> AX—-2T - THARUTY
K12 HLWESRZ -
= T—%T7F~
FORNL A=
A OOAI
o LMT 59 k7 —h - #—E R
FORANREBS AT Bf-amya- AT
REKBRAI -+ 71
ARMATHE
VIO TEREEYE i
MABTLA Y IoY 1287 1=2 70Qv9Fz—->
KA+ BFHES 2Z—b - Ofw b ~E/DI¥E—Fv b
. BTFRRTE £ BFI¥Ea-71>7
mh il -2 el AT Lrunmoias | 2023488 B
ROAKA - LAELIBE L) | BRI | S EMORTS
NDE—H8

FTROKAETICBIIFHR: O 256XB

B Gartner. TEBARICBHRREERTAL TS FH/OSDNLTH AL 20235 | &Y
O 2~5E @ 5~I0FE A 10t R REMICSET Se0ICEREL



EEDHFHLDET IVEHFEIRR

2023F(CAOTNER AN SRR ARIREEET IV aFHEK

=it 74 JUEYCE S/ T
o KBERVIFE-FINETILTHD. TFAMEBEHROTO T M52 1S
{FIBIEETHD
«  GPT4%#E#LI=Microsoft 365 Copilot&EJ)—2
@DpenAI GPT-4 2023/3/14 - Excel : 7—A&ELTOMULVBRRRBEEZEZ DL, Copilotht

1-H— (B> TT -9 E32iT
- PowerPoint : HamEmESIHT 2WordleZDI7 1 ILEEE
c. EEA0PowerPoint254 & 1ERK

«  KEVWFERBWAEHSEREL, CNETLL EICRIENICET IV IR

GO gle PaLM2 2023/5/11 »  PalLM 20BEBRE/N—T32(d, ANRTRITTEBFE/NE0)
«  PaLM2EA-X¢UTsgEBi Y —ERBard JEJU—2
«  70{E. 13018, 33048, 650180/ (FA—F—-H D491
00 MetCI Llama 2023/2/24 o J(SA—G—HDRVD 1IMBEEVSRERIR =022 T L -2 &N

[

o A-TUI-AOEFBETIERD

stability.oi gEECEEI 2023/4/20 . P IFARE30METOM 2 BO/(SA—FEF WABEENTVS

RREKXFE REHRE &# &Y



GPTIZGPT (General Purpose Technology)

202353H17H. OpenAIER I ZP KD

LB/ (General Purpose Technology) : A>4—=%vh, NS2T4, I

- KBEREEZBETIEEOUVED

=~

>, BRUREICILERT 52 IC—E O izl

80%DFHEEN . BSOFFIIRIDIEVELEB10% N ARIREEET ILORE RT3,

- %ﬂ)j*ﬁlgﬂfnﬂ}%{ﬂﬁti 50% DI THEER 1D

WETFRIZNTLS
- B T—’S-"SLIE¥ TRPR. Hjﬂi J7: hhtﬁmﬂ%ﬁaﬁ

S REAICEDRZEN K EV\EHEN DS

Securities Commodity Contracts and Other Financial investments and Related Actreities
Imswrance Camers and Related Actrvibies [
Data Processing Hosting and Related Senices
Other Information Services
Publishing Industries (except internet) [
Credit Intermediation and Related Actrvities |G
Lessors of Monfinancial iIntangible Assets (except Copynighted Works) [N
Funds Trusts and Other Financial Vehicles GGG
Monetary Authorities-Central Bank GGG
Wholesale Electronic Markets and Agents and Brokers [
Broadcasting (except Internet) [
Professional Scientific and Technical Services NG
Management of Companies and Enterprises [IIINIEGIGNGGEEEEEEEE
Tlecommunications [IINIEIGNGNGEGEGEGEG
Electronics and Appliance Stores [N
Religious Grantmaking Civic Professional and Similar Organizations [IEIEIGE

Nonstore Retailers [N
Merchant Wholesalers Durable Goods GG
Health and Personal Care Stores [
Mobon Picture and Sound Recording Industries _
Clothing and Clothing Accessones Stores [
Real Extate [N
Rental and Leasing Services [N
Sparting Goods Hobby Musical instrument and Book Stores [N

https:/farxiv.org/pdfi2303.10130 pdf REKE REMRE &H LY

2023

M) Mar

1

2 |econ.GN]

230310130

ArxiIv:

GPTs are GPTs: An Early Look at the Labor Market Impact
Potential of Large Language Models

Tyna Eloundou’, Sam Manmning "2, Pamela Mishkin®", and Daniel Rock®

. "WOpeaal
“OipenBescarch

Hiniversity of Pennsylvania

Mlarch 21, M3

Al

Wi imveatipale b polontial smphcatioen of Cksorative Pec-traincd Tranaformes (0 PT) sscdeh and
erlatos] bochaolopion on the LS, labor masket. Lising a mewr rubeic, wo ansen occopationm baned on their
errespondencs with GPT capabltios, meorporating hoth heman eapertise and clovifications from GPT-A,
Chat findemgs indcate that sppromimatcly B of the LLS. workionee could bave ot least 10F% of thew waxk
asks affecsed by the introductson of GFTs. while around 15% of workers may see ot beast 30°% of their
asks impacted. The influence spans ol wage kevels, with higher- income pebs potentially facing geemer
exposure. Moasbly, the impact is not lmied o industries with higher recem productviny growth. Wi
conclede that Genertive Pre-trained Teansfomsers exhibi charsctenstics of geneml-punpose iechnologes
(GIPTS), ssggesting that o5 these models could hve notable ecosomic, social, and policy implications.

1 Introduction

A sbwown i Figune [T, recent years, mosths, asd woeks han seen remarkable progress in the Beld of peserative
Al and large langusge models (LLMs) While the poblic often associates LLMs with vanious Berations of the
(emerative Pre-trained Transformer (GPT), 11 Ms can be trained using & range of architectares, and are not
lignited b IFansformer-based models (Devlin el all 2019, LLMs can process and produce various fomms of
soquendial dala, ischading assemibly languape. protoin soquences and chess games, exlendisg beyond matural
lenpuage spplications alons, In this paper, we use LLM: and GPTs somewhat inlerchangeably, and specify in
our rubric that these shoudd be comsldered sindlar to the GPFT-famdly of models available via ChatGPT or
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