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Executive Summary

This proposal is related to the artificial intelligence (Al) technology, which is showing
rapid technological development and having a large social impact, and provides strategic
recommendations for basic research to create next-generation Al models that go beyond follow-
on development and application development of the current foundation models and generative
Al, which are becoming particularly active.

Al technology has developed remarkably, and in particular, generative Al based on the
foundation model created by very large-scale deep learning, such as ChatGPT, which appeared
at the end of November 2022, has come to exhibit extremely natural dialogue response
performance and high versatility and multimodality. This is expected to have a significant social
impact as it brings about a rapid transformation of human intellectual work in general and has
a broad ripple effect in various fields, including industry, R&D, education, and creative work.
According to McKinsey & Company", generative Al could bring trillions of dollars worth of
value to the global economy annually. For Japan, where the working population is shrinking, it is
greatly expected to increase productivity and bring about industrial and economic growth, and
so follow-on development and application development is gaining momentum while U.S. big tech
companies are far ahead.

On the other hand, various ELSI (Ethical, Legal, and Social Issues) concerns have been raised,
including misuse for faking and spoofing, hallucination (the phenomenon of plausibly returning
lies), increased social bias, and copyright infringement. In addition, since it will be a general-
purpose fundamental technology used in various activities, excessive reliance on services provided
by foreign big tech companies will create risks in terms of economic security and the international
competitiveness of scientific research and industry.

In response to the above expectations and concerns, policy formulations related to generative
Al were rapidly launched in various countries, both in terms of measures to promote innovation
and rulemaking against risks. Social principles related to Al have been discussed and formulated
at the national and international level in 2019, including the Japanese government's "Principles of
Human-centric Al Society" and the OECD Principles on Al. After that, the phase is shifting from
principles to practice, and now rulemaking related to generative Al has become an important
issue. This was also discussed during the G7 Hiroshima Al process, which Japan chaired.

As mentioned above, efforts to follow-on development and application development of the
current foundation models and generative Al are gaining momentum, and policy efforts to
develop rules to address pressing issues are underway. In light of this situation, this proposal
focuses on the strategic enhancement of basic research to create the next-generation Al models

that go even further.

In developing this strategy, we set the following courses of action by identifying promising
directions through a bird's-eye view of related trends, interviews with more than 50 experts, and
exchanges of opinions and discussions at workshops and academic conferences.

A.We consider the development toward the next-generation Al models not only in terms of
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the development of the functionality and performance of the Al itself, but also in terms of
the development of the relationship between the Al and others (humans and other Als) or
society. Because, while current Al models have problems with resource efficiency, real-world
operation, logic, reliability, and safety, they show phenomenal performance and are changing
human activities and social structures. It will be necessary to consider the requirements for
the next-generation Al models not only in terms of improvements to current problems, but
also in terms of the nature of the relationship between Al and humans or society.

B. We acknowledge the diversity of approaches toward the next generation Al models while
encouraging the sharing of awareness and knowledge of the issues among them. This
is because exploring a wide range of possibilities for technological breakthroughs while
encouraging synergy and fusion, rather than disparate efforts, will accelerate basic research.

C. Al technologies to solve social issues facing Japan and to support social development taking
advantage of Japanese characteristics should be owned by Japan. Rather than competing
with big tech companies from other countries, it is necessary for Japan to overcome the
limitations and problems of the current Al model for the development of Japanese society
and people's wellbeing in the face of a declining workforce, while ensuring economic security
for our country.

D. We try to design a new research ecosystem to promote basic research, considering that the
style of Al research is changing, such as the shift to big science, and that big tech companies
are taking a large lead in basic research, and that efforts based on comprehensive knowledge
are becoming indispensable.

Based on the above courses of action, the following (1) to (4) are important R&D issues that
should be addressed in basic research for next-generation Al.
(1) Research on basic principles and basic architecture of next-generation Al models.
(2) Research on technologies to deal with the risk of incompatibility with humans and society
arising from the development of Al models.
(3) Research on scientific research and problem-solving process innovation linked to the
development of Al models.
(4) Research on the relationship between Al, humans, and society and how it should be.
While (1) is the core of the next-generation Al model design, it is essential to simultaneously
address (2), techniques for dealing with Al risks. While (1) and (2) are basic research that are
inseparable, (3) is process innovation research, which is basic research to create social value
from (1) and (2). In addition, (1), (2), and (3) are mainly research on information science and
technology, while (4) is research in the humanities and social sciences on the state of Al society.
While the technical requirements and guidelines for (1), (2) and (3) are established by (4), the
concept and goals of (4) can change as a result of the technological development of (1), (2) and (3).
These four factors are interrelated and progress in tandem.

In promoting these efforts, it is necessary to take into account the changes in R&D style as
mentioned in Course of action D. In other words, R&D in the field of Al, even in basic research, is
becoming increasingly big science, high-speed/high-impact, and closed. It is necessary to consider
how the R&D system, infrastructure, and programs should be under these circumstances, and to
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create a research ecosystem that supports them. These include the following elements.

a. Formation of a research ecosystem where various research institutions cooperate with
each other.

b. Continued operation and enhancement of large-scale computing facilities for shared use.

c. Developing a system for aggregating, sharing, evaluating and managing Al models and
multimodal data.

d. Open international collaboration in basic research and rulemaking and the establishment of
a support system.

e. Program design to promote the active participation of not only researchers in the technical
fields but also in the humanities and social sciences.

f.  Establishing an organization to serve as a hub for the research ecosystem.

g. Flexible and agile program management that leverages the research ecosystem.

h. To secure and develop human resources to support the research ecosystem.

CRDS-FY2023-SP-03 Center for Research and Development Strategy, Japan Science and Technology Agency v
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2.1.1 BT - HRKAIDA V2|

Al ERDFENE LV, 20224F 11 BRICABE NIz ChatGPT (HIBRMN (21— — &AL, HTH
2HBTIBADT I T4 71— —%2EBLE', ChatGPTICRERINDLS5H, AHSNEBERSEICHL
THET DAl E£RAlI (Generative Al) EFFENTWS, SEDMICELR - BR - FFE - BIfERE Y
IWFE—FILDEED, EBUNDE—FILEFHFBULIEADETEICADDDH S, £5TABDLSBEAR
HWERFEL, BFINAHHE - BEAEBATVWSIDIDEISBREENTEEICARD, ChatGPTIZXKEDZMIKE
MBA (REZEL) PEMERABICARTELNILTHEEN. KEDEERB TLA10%IZABLA
ILTHBEVSEREEREINTNSD Y,

E1E (+mi/Web/¥) (AEERY)
@ o EEEEEm)| s

|daialll
SR/ SR/ RS/ L
el iTE ChatGPT#

BREFIL )
; ET I D@

b3 e ) | P ST (BCHehE DFER)
(FRACALSHEETIL) /

X 2-1 ERRAIEEBETIL

REOEMAI R, BARERBZE IS > UELNIZEEETILICEDOVWT, 520N ANX (FOYv
ThEMEND) OExFRUITZETREEZERTS (H2-1), COBERETILIEF., RET—9HHE
FIFELBEREEZEZB L BERBEE-2—J/Lxy bMEEZR L. EBEF/L (Foundation
Model) »AMEEEFET/L (Large Language Model : LLM) &RE(ENZ, EB/ETILIZ, Stanford
Institute for Human-Centered Artificial Intelligence [C&K>T@mA I, [RENDEKRLET —F TilliE
SNERETRYRVISEISTESETIL] LEEBINTNDEY, SEEELLAELDIELLM EFENSZE
NEW, AETIE, BAREREZB(ICE>TEoN [EBETIL] 2. BRRCRERDAIETILZ
EWRYH2AFBLLTEICRV, TORERICERZLTHEEICE TERAI] EWSAEFEZRWVS,

‘ 1 YUk, EL|EEWWONI, 2720, Z0#%. 20237 B(CThreads 5 HT1EAZZER LT,
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WEDAIE, R TEICHMT —9ZRABLTEBSESRYRIVBLEDAI ETILE ST, ERET
INE—DDETILTSESERYRVICEATE, NALOSENEFNTH D, Foo ERAIZ. AlICTT
DEEWIRIDRBHRACIEREBRERBCTEASIENTELDT, ZOFABICBRLUTHESVWAFILY
ERSNBWI D, BEWVEICHAN—KICED T,

CO&S A - FIAOME TORECED, BEEBETIL - EFHAIBREGHERA VNI NeEHDDH D,
AEOHNEERRICZRLEEZLLOL, EX MERRK. BB, AMFRESETIETLDTFICRILCK
RIBERAENTND, BRICTEIEZLNARENEATED, R2-1(3ZD—FITHB, McKinsey &
Companyl2&a e £RAI FHEREFICEREI RILBLOMEEZ L-5F AN H S, PHETIE
B2, FEADRA ST 2EEMER EPESE - FDFMICOBRHZEDIRBHAKREL,

&®2-1 ERBETIL - ERAIDBES

7EF i Fa
A= E L THERIANER, BREINE. BN, RER. 2. BERFBH. BR. VS BETFR
e hZirR e
T A s—EUgy Text-to-lmage£EL. Image-to-Text&£R. EHDE. WHFRE. ETAEM. v+
S0 —ERBE

VINDITIVIZFUVY J—F@5E. NENDRTLRERE. J—F@ER. 7/3v 2, DevOps BEIL. XELHRE

AVF—TIA1R REFIREZY N, DZaZ7—ravARy b BEY—EX ETEGRE

BZ - HE - BERLEDICA | BIE. 7/L85. ERZH. BARERE

2.1.2 e r obAFERN

2020 7 BIZOpenAl hHRERINIZGPT-31E, ETILD/INFA—=5—HH1750REE. ZNETER
ETILIZ57=BERT (Google #2018 4F 10 BICHKK) D500FU LEWSBAREETILTHD. ZN LU,
EFILOBARBENEBREICEALZ, FIZIE. 2021410 BIZMicrosoft & NVIDIAAFE L= MT-NLG
(Megatron-Turing Natural Language Generation) ®D/\ZX—%—#(35300f5ME. 2022F 4 A1
Google i"FF L= PaLM (Pathways Language Model) MD/X\ZX—%—#(F5400RETH D, ZDHE.
GPT-3DHEBMTH S GPT-3.5AR—X([CHARD ChatGPTHAFFE =N, 2022F 11 ARICAFAINT,
2023F 3 BICIE ChatGPTOEBETILE LTIDBIEEINIZGPT-4HEMEI N, Google b TN
LTBardzfFEL. HABRNAREZRET2023F5BIC—MRARICE ST, Bard DR—RERBEBETILII,
LU LaMDALRWLNTA, —RRARREIC(E PaLM2 A WO N, 5. OpenAl D GPT-4, Google
D PaLM2 WS e RHFDEBRETILIE, ZNLEIOETILO OIS ICHREILK - s@fbInTnast. 7L
RBZED. FHLKNBERISFEAFEINTNS,

ETILRBOREARTH2-2HHEDHNDLI(C. BEHBOERETIL - ERAI DKM T,
OpenAl. Google. MetamEDKE LY I TV I BENKRECETLTIVD, —H. AIDBFOMFHEK -

2 EBREFILPLLMOSEAAREE L. BRETOREETORICEEHTND, F-. LLMICET LG5 —~R1HmxD
DD, E2-23EHXD NHEIALE, Bb. ERILOBEILEE, EFILONIA—Y—HTRIND, EFILICES>TIEL
RBETAERIA TEHRLTWEEDEH D, ZOBA. ABICBTRETIVRBEORHIZ. BRI TDSETRAR
BOEDTRESIETWS,
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EYVRXRATKEEMAT2RER>THFETE, ERETIL - ERAIDRAENEDHONTNS, TOREKH
BREDEZRIF2H0(E, ERERALEEMRERE (BAAI) DIEE (WuDao 2.0) (F/835X—5—#H1.75
JofE, BEE (Baidu) ®XD—= (ERNIE 3.0 Zeus) ®MEEE (Alibaba) O&EHEFR (Tongyi
Qianwen 2.0) EN\TA—=Y—HHIHFEREDHEBEEVWHONTWD, L1 L, REBET/ILELTEEICK
2MD(3OpenAl» Google W EKRKE LY T TV I REDEDTHN., ETILRETIIREE YT TvIRED
EDZEEZEDHAFAEINTVDELOD, FR, FERETILIIEREA CRKEORERETILIFEEES
NBICIEE>TWEWES TH S,

Tree ® Wme 3G @30 | Oressic2e  Cloam
G@ l OPT-IML o.N
- ChatGPT/B BLOOMZ @] Galactica sy
T5 .5 —— Pal
o . o a
.C
GLM[ /
2001 Switch«
. e | GBG Eﬂﬂ
= s
G Y BARTZ VI o/ 2
xN ;\ g
(2019) & e
el GEe o
ELMOLs 1 vFiTE S Decoder-0nly s o8
@ TR =
—
)

EEERETILORFBRILE. PRETTILOBREBVEKELSTVWS (H2-3), HEEEOREER
DETILORRICHBNEVWERRE TEFLEDIZ. LINE GRLINEYZ7—) t#®ENAVERDHERRAHFE IO
VU bhTHB (HyperCLOVA, 2020F 11 BIZHE. 2022 F(CIE820R/N\IA—Y —REDETIL%=H
), 2022F 11 AXRICChatGPTAEFZ UL, 2023 FICIFZHDEENOFRBEETILOEELLHD
WIERRETBEORERRMNER W (CyberAgent. NEC. NTT. Preferred Networks, V7 k/\> 1),
ZDESBREHSADERICIE, Metad Llama (2023 F2 AF). Llama2 (20237 ALMH) (IR
RSINDBF—TVY—RETILDENDDH D, MAT. BIBRULIEIREE - EVRADERBEHE LTD
HENH . BEDA4H ChatGPT DERICEBM TH S Z £(F. openai.com KAV ADERIT VR
SITH KE. 1Y RICROWTHRIM'Y THDEIeh DA B,

Fio. EE - EVXRARLEITTHRARBREOLDIC, KEPEOAFREEICESWEEEEBRETIL
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BN LD >TWB, BCEIIEHRZFEA (NI) ZF0ELELLM-jp (LLMBRE)3 (3. K% -
DERENDT700ZUENSIML, #—F Y THABICRVWETILERCRERAICROEATED, 2023
F108I2130/ 35— 9 —HEDETILEAR LTz, #ICt, BHRBEFERLEE (NICT) REEF7BIC
400/ S5 A — 9 — R, ERAZOMBEMEEIIRESBIZT100E/S5X—5—HiE, RRIERZD
A ESEMEE - BABRAEE & EERMTRATEREERATRAE 12 BIC7008/35A -5 —REkR e
DEFINERF L, TNBHISDOVT, SHICKBEBRETILEREEEDSNT WS,

Je S
er AP il
» " .
10% 4 ° 2
BERT-4 R v 1 e -Fal 1
e Ialson Giemgiahe | '
2 BeRT-200
' MDA FLAN w0 ! o LHTM-2 sicke
E"g ) @oogle) ® e oo W9 e Bihvooic) ® (anth
] ' ] ®
g 102.l @ Hfﬂnlrcm\ra - z ® X ' ow
= g o 0 *e® @
% $ ® HyperCLOVA * niCT y .
7% : © e e
E
g = ® s e @ e 1 i
2 ﬁ ABEJA pe B
B i ] _wedi= i
£ 10 Ce " soe * 8 9%ertem 9
L ® = SBEIA b oﬁuertww 'E&I‘Mﬂ
n & ° T @ 93 r4
- nnr‘-n_uadl‘malgc—l'm
ABEIA "
® * . [ % :
Yellowbathna ?x:ﬁﬁ - ® -
; o oo ;
1074
® °
o
English (private) °
e English (public) &
"~ Japanese (private) 3
@ Japanese (public)
Japanese (public, built from scratch) nnna
1014 ® P u ui f I ° I :
g g S g P
N ¥ & v c?’@ 6& g v
& Nl & e il vl
g & & v g & g &
X 2-3 EEEZBETTIL (BHFELLM) OFFRR

6

(8 https://github.com/llm-jp/awesome-japanese-llm 2024 %1 A1 HER)

HAERNOEBETILARADE IO, BFEEEIF2024F 2812, 7O 7 FGENIAC
(Generative Al Accelerator Challenge) %1% E(F7-s GENIACTIE, SHEERORM, FERALZE
DT —YRILT =Dy FUIRIE. JO—NILTy I REEOBEXEPIAI 2271 — IRV MORIME.
HARINZEBETILOMETIMAENFBEINTWDS, F1HHRIREEE LT, ABEJA. Preferred
Elements (Preferred Networks DF&#t). HRKZFE (REZEHIFES). Sakana Al. Abkvyov—7,
ER - SRTLMREE (BZBRFHEE) . Turing hHEIENT,

3 2024F4BICEELBREMRFARNICKRESFETIIARRERE LYY — (R IRESNDFETHD,
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EAlI T — AR EE N HATNER

2022 FEHH 2023 F(CHIF T, ERAIDFBAINERENICIERLU, ZDOES5R
T—LDEENT=DIE. Web ETEZ B TIRHEINIZZEEARZIHRERD—D&
EZbNBH, BTN AETIE. UTISRYT 3ANERE LTEIFLN5,

1REBlE. PHREOENRE ETHD, FEIXRAIT—LOYH. BHRRBH - =
BERAREDNY —VRBRISEEZENEAIN, EFELDERBLBELIED
RENfeht, BREBLEADERA TR ENSF LLWBEERENELNTW
mhotze UL, ERODEERER. 77V yavlEERW -V R 74— —
ETFI)L, BCHEH D FZBREDRMARLIZEF - BAIN., IHICBRREL
HEDHONIZZET, RIESFERDERSBLREOBINKEER LICHEUDWET,
ZOBAEBUICEZBERLIIOVWTE, ETILOFRHBED. 5HEUY—X,
Tty MRE, ETIVREEVI 3EHORZELICHS VWS RT—Y VT
(Scaling Laws) " Aglanf=C T (H2-4), BARELICHEN D125
ThHEHE, KET —Y2FBIETCETILOBREEZEKXRLT 2(ZEFRBEEL M L
ERH

2
i
%
i
%
%
=
it
El
£
2
%

~
|
|

4.27

5.6 —— L= (N/8.8-103%)~0.076

4.8

—— L=(D/5.4:10%2)~009%

-4

3.9

o

3.61 1.0

£

3.31 32

Test Loss
w

3.01

24
L= (cmlnn-B o 103}—0.050

2 2.74
fo®* 107 10°% 10 107! 10! 108 109 10° 107 10°

Compute Dataset Size Parameters

PF-days, non-embedding tokens non-embedding

X 2-4 p O UDYA: |

2RBF. WEHEI—Y AV T A RORATH D, (I, 1TREELT
ZF-FABEDRNALEE, AIFREIZI2 =T —ICEVWTGPT-3DEIGE
= (2020%F) TREAFEEICH STV, TNH2022F 11 BRD ChatGPT &
BICE>T —RICEBEFENICHADED 7D, BREZBTONE (Frvh)
EWS, — AP —(2HMDPTLFENLTVA VY —T A AN RASINZ L
M RELBERICEST2EEZ BN,

4 25—V PRIIMAT, EFILRENSH S EEBA5EMENRRICE LT 2EWSEIFHIEEN (Emergent Abilities) #°
BoNEWSHBE? A% 5, 12120, ZOBRAERE. METHEREORENAHIZEBHEDEMATREINTNS 'S,
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3mBF. AFOERN - fERICELE TAIZIRSELE2EHEAF (WHDD
AI7ZARXAVR) ICEMDEENTIETH D, Fry bRy NEEDEHELT,
2016 F 3 A 23 HIZ. Microsoft® Tay ' Twitter L CABINIA, BEER
A —eDONECL>T. TKEREATENEENBRICEE>TLEWV,
AR 16KRE TR T LRSI ENKKAONTVWS, COKSRHEEZEEL.
MNEBAERAI NEDBYIRREEZREDLIICTEH. UTOLSREHED
DIREAEONT NS,

@ FET—YEFEF I REYGCABDT —FIEIDRE. FBITEDR,

@® RLHF (Reinforcement Learning from Human Feedback) : AF®
T4—RN\y 2 ZRWREZEBICE>TEBETILEF1—ZV 7T %,
ChatGPTTlE, (1) ZAVZREZELWISEDRTZBMEE. (2)
IWEXDAATMIFETIL (BERE+ESH+BEEN) ZABICES LR
FHEAHEE. (3) ZEULCRIATVHRIFETILZAVWT. XEOZAVY K
TEIEEEETW\, BEREFTILAEF21—=VT. EWSFIEICK>TRLHF
ERBELTVS'Y,

@ Content Moderation : NEYIBRE (R /RA/ A REE) ZELIH
ExrtLT/AvoT 5,

2
i
%
i
%
%
=
it
]
2
2
%

2.1.3 AL HAIYRZ

EBETIL - EHAINOHFO—AT, AFICEEITDIAINELIRY, AHE - SO MEBRCEEY
2T LEDTRESIZEDELSI (BEW - EH - HAWEE) OB EE-oTW\BY 1918 /R4
£ED%EE 2-5(2RT

8

ERAIOHAD S &L S HRAIDO NS R NRIRE SEHAIQERME £
SEAEE - ameas, CERE-B2ME-@ - JIAOBETIIAL
EiNRI2E [ iRl BEERHRISLS Za—A%EERL. SNSTHL

SR [CEFINEEE

COUPREOHREE RS -
ENEERTHBNDL:
SICEBULSR— @1 y
>3>) 4

?\r\j\v"\-/ VAl .

MU TR ERS - T35,
NSRAAZ - B
FAKE! 72D T E LAOFIRA —IL
SxERL. BEAR

BEELEE, fFSED

=~ 0 25 - BE. Mo, L (2L S w2 |
(el EmnEnCEns 4 SEEE T 2 3 N >
(HEH/AFR) S oo @ 28 3 < AR EBUED (B - R,
> _ﬁ Ao 5 =

HEF_srIOLT (B 4 ERAT L B
I\n\gﬁxmm-ﬁm : -~ /ﬂ 0N ~JD§EET DT —LGPT
TSERHTRR . PIANN

q JELAIER - SREIEROBRS - FHAEOEANGRIREID
PREFEEE L TLVEL

BOTEILBNESS

BBF— SOERT 5

DEFHE - HifHEORE - G

1 -
< DUT—5—0HHE - v v
neezom 2 RN g oo

o8 LAl LEHmED ol b g i
Z FHEhE  OFE. AlkE
M mERR AR pomp -k B - BWEE3|

W FBEECHIB OB LR

b5 L
EN&SBHERR  Hr>) Ok RN R

=

X 2-5 ERRAIDE=TIRY

CRDS ENRRFAEEARARMTIREEE TERAEBREY 5 —
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SHEXE - BEOTOIVYY  CoBmBENEHL ) é
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SERENEETIL. DAENE
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BFICKKEBRINZDIE, TYPEEOHEREAH-NEERTHEINIDEIICED [NILVR—23Y
(Hallucination) | EMF(ENZRIBETH D, ERAIZERTE2EELLVIEERIRLTLBEDD, MR
EFIILICEOVWTEZAFTALTWAEIT T, BEEEBRELED., BEERET =D LTZWEWESIZE
C2BERTH D,

ERAIDEADOECHMBEE LTUIMIZE, ERPRE. RoMESRIICERICRNIHESM/N1T
ZDFEER, FHT -7 7OV oBAER - #BEBERENRRITZIVRY, EET—IPERT—¥
[CREh B E/EHE - BRIEDEERELBEEILLTWS,

-, ERAINDNBREINIBEELEZIMELODOH D, REASBELLTWSDIEIT A /EETH %,
ERAIERAWSZET, AMIEEIEPREDZENRERFED 7T AVBBNC T T (7 21— REBHEITE
FRCETCLES. INAESNS TIBILTHAREFE - THLIED, NIZAXAY MNOFHEO Y /N\—KE(IZHAWL
ONINDEWVWSTZEICLKBWECRAT A TA VNI DAL DDH B, BDTELICE-T=D, FFIA—
W EHEER LD LUTRRICHHSNZ ZEHREETTNS,

ERANE, HRICEHDTEFULLAVWEE (ENARED, BANBRED, A1 RRE) [FHALAEWVWESIC
AEINTVDIN, ZOESIBA—RENNKSHT, BRBPEEOENADSISABMELBEHEY [HR
(Jailbreak) | EMIINZTHEBRAEIZAR>TWD,

—H. ERAIBHE, EECEZRERERAIEND EIZRLRV, BERERAIL, EBEY - 22 -
RIEUREEBRETDILSICETIDARINTVS L, AABRPEEBRIIZEICEDRVESICRES
N\, L. ERAIDA =T VY =B RFASINZD, hRITA SN GPT (My GPTs) H'f

BIENEZDTDHESICED ERAIDEITEESICHDE. ZOHRICIFE, WEBAEMAL BBLGERAL

BODERAIRELECDEIIIRZEFERIND, LREAITOT—LGPTHEEICEET EVWONS L,
BEETER - BROTONAVYZERUZERAIL, 22— —DOEABREEREWNASETHIERAI LY
DBZHEL D,

IHIC, HEDENH - XEITHTIHEIIOWTE, BT LERVWEE - R TR. BREEOR
REEREINTWS, 7TM7BBICERT2EDELTE, 7o/ 7IREICK2ERmFBE - BT, Wiz
BULICEZREERDENET., AWOEREDETICKIILEEE - AIEDOPLERENEIIND, F
oo ANEADRENZRTZEND, AlICKDFEEDEZTHRZ - KE. BHEDENDANDEEPLAIKEFIC
FERBEABETREEBZINTVWD, KEDEN - KDBEBICKDIREAS /U RDBEP. AINERE(IC
LTI ETRBAMBERENFHREHLZEE - ERLZSIZTRITBEILELEL TV,

BH, BHELRENFHEHES - FREZ5IZEIITBRRIELT BKTIRAINABZRRSIE5EEE
BCEWSBHEERENEBWL (—AH., BETIEIZOEHIEHE W), ZOEFELT, 2023F3BI2KEFLI

(Future of Life Institute) MBHEENI=A—F VLY — [BAMAI VAT LBERO—BHELERDS %2,

Yoshua Bengio. Stuart Russell. Elon Musk. Steve Wozniak. Yuval Noah HararimEDZ&E& A% &
C3IAAUENBRALTWS, £/oi A1 T—JLCEOYIY R TOREIZEVWT, 1M19ADCEODSHED42%
B TALESHH 5 ~T10EUANICAEERAS 2B ENTREMENH D] cEZLES,

Fr=. Al ELSIEIFRIOBEFRELT, BEBETIL - £HAI (IS - EFOIEIEAIGH - FEBICHAWD
NZRARXMICEN/DIEN D, ETTIEY I TYIRERBY —EINDBELREKFIE. BERIZEST
RALEREBEEVCRZME - EXOERBEFHDE TDIRT ER S,

5  https://futureoflife.org/open-letter/pause-giant-ai-experiments/ (2024 £ 1 8 1 B =R T33,709 AN'ER)
6  https://www.cnn.co.jp/tech/35205269.html (2023 &6 A 14 HD CNN Exclusive D)
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2.1.4 BHEBGROB)IA

UEDESBEFEBMRAITH LT, 2023 F(2IE, 1/ R=2aVDHEEREVRVICHTHIL—ILIEDD
mEA D, BETERAIBEEDOBRIIENRRISEAT,

Al DR - ERICEIT2Z2UER - foaDBld (AIANFVR) I220WT ThETOFHEZIRD
B35, BABRO [ABFROOAIMHRRA] Z(FC6H. 2019FICAIHRFAMICETZE - EERLANIL
TOFEMIERL LU, BENZRAELT BEBHFEFEEE (Organization for Economic Co-
operation and Development : OECD) A% 20194&5A8(C [ AT#E(CE3 2 OECD/REAI] (OECD
Principles on Al) ZF&&, N2 HENBL L, 1x 20 (ARESHERIF L. United
Nations Educational, Scientific and Cultural Organization:UNESCO) TO#&E £ 2019 FEMNHIHBED.

&®2-2

KPRADAI BURELE b EY O LR

AlBERBERNEY &

B - BRLER

201718 7oA~V AlRE]

201943 A |EEE REBMICEEBIN/ZT Y1V EADTe
2022 F 108 AlEFIZEHRDIZHDEEE

202341 A NIST Al Risk Management Framework
2023F 58 EEHB A1/ RXR—2 3V DEHEFRK

Ev Ty I RENE XA BRI OME TEE
BT, BERETIL - ERAIOHRBARICENT
EHFZ)—FLTVLWSRRETHD. AlERITDEIZHS
TRRTAYREVRIDNTY REEFETRELD
2%, BEORHFICE>TI/R=23VvERETEZ

RE | 037 A EEHHAIDEEN ISy hEOpenAl, | EHEFTLS,
Google. MicrosoftZ& 7t AR EvI Ty I RERRY — 7y FIZL D REDEHKL
2023 108 Al R2IZRDKRGES BEMFEFED—7. DARPALRE DEOEN RN
2023411 B KE Al REHFAADHII KA BEEEEZITL. BF BRRE2EEOOHDAI
BILEHE,
201747 A ®RERKATHMEEREEE (A12030) ERFSTHEBEZLL KP2BEWVWSRKRREH.
201946 B RERAIA/\F> R RAI AlV—REESHAERES 20E, BUSHAIEEE
i 20235 1R T4 —7F7 171l BELL, AIEEIE—RIZBVAH D,
20234 B £ Al Bl BUFI$8:48 - BEHROBROLOICAIZERALTS
2023F 108 /O—/NILAIANF Y RAZ2T7F T D, HECERDAIGARMEARS, £ERAIEFE
EHTWND,
20184% 4 A Al for Europe ZEDAIEIRICIA, AR - 1/ R—2 3V DREH
20195 4B EETEZAI OOOREES (MNEEBR) | 7TV ILICEIZRMMAEEDOAIRE (Al for
20202 A AlBE (BMMNEER Europe) %,
2021 4B AIER (BRINEES EEAOERAZBHRL, FEFHETAIZIY MO—ILL
BRM | 20236 B ERAIFIGEBRDALALEREE (BNE | L5EVWSN\—RFO—EAT, AEPERICRELS
=ES BT E CEERRREESD DIEM,
2023F 7B AIFHMDOHBERRZ7 MK (BUNFEESR) | Al ICED2ERIL-IUEDZRBLTRF - Ev I Ty
2023F 11 B EETAIREY Iy bRl (TLyFU— | RECHT. EUIL—ILEZTO—/ILEENIESFS 22
FE). REAIREMEAERIL ETT 770 MEIZOHA D T2y ILER ] ZRKE,
201778 ERNAERRBDIODAIBEAIRS A VR
(ws8)
20184 8 A AIFISEARAIE (MEH) TABEFRODOAIERRA] ZFREL. G208 OECD
201938 ABHLDAIERERA (REAT) TOAIRAIBEREANFTHAH,
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BERFERZHELC TS,
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DEERDIKEWN, 2015FIT =Y ATV AOEMNHTEREE LRI INT
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55£30.8mARKER) ",

2 BE. YRTFEUT 1. B - BERRLFEEE=20 [JI5VRFrLY Y] ELTAIGHDERDTFEL TS,
NAIRRIZ 11 OBFFHEEE 25 DR/ S— b F—#BAICLD, 2024 F1 AI2/N1 Oy MOV S L% BB L. The National
Artificial Intelligence Research Resource (NAIRR) Pilot https://nairrpilot.org/

4  BIRILFFEETD Ethics and Responsible Innovation Research F—AIZ&2H/XAY. BUNFEESDATHMEEICET 245
AZEBR (CAHAI) TOAIFKNOBR TOILEEERDIWE, FHRETHONBRREIZE STV,
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tv&— (AIRC, 2015FK). BRBEMREE (NICT) LW->7=EFD1t.
2024 F (Z(ZEIEHRBMZEA (NI (CKRESEET IR LY ¥ — (RTR)
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5  AIMEERERRAFKERY ~T—2 [FHEIOFTILRBRENKICHRD Al Z5EA LB
https://www.ai-japan.go.jp/menu/covid-19-top/covid-top/
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Institute for Human-Centered Al
(HAI)

KETATITDAIRED—KIRTH BRIV T4 —
FRZICT, 201958, RERDAITAREEEIC,
AlREBHBEREICENEANS, PHTITFHEITAIW
REREBEITIRELE, KEDAIBEKICEEND
%ﬁjo

KIa—IIIVRE
Center for Security and Emerging
Technology

FEOAIRFEOEEREICDOVWTEANGERAE%
T5Mb. KEDAIBEEICHT 2HERE LT,

*
11

VHVRE REBERER

5

RRZRD Science, Technology, and Public Policy
Program M XA /N—7hY 2022 F([CKBESEETIL
(LLM) DOFEICRY 20 L R— R,

TV - Fa— VIR

B

015FRIDAIET =5 ATV AOE LR K,
[F—9@mEBIIL—T] REIRERE - BFENEEL.
REEOWRPEERREZHENICTS (B4E0I35
L5ZR),

R AYIRTA—RKRE
The Future of Humanity Institute

2005 FRIUDZEN LR LYY —, REEHEVHS
MWAE, Yy —REDAX - HEBFROTIO—
FEEUE T, ROMERTOY S LN BRE SN,

BIVT)yIKE
Centre for the Study of Existential
Risk

Jaan Tallinn . Hew Price &5I124&0 2012 F5& 37,
Existential Risk (AEDETEIVRY) HEDED T,
INA A, RIS, BiR7To/0V— AIREDYRY
DRHE - 2. HE - AR, BEBROIZI1Z71—
TR IZEXD $EE,

B PLRATILY LKE
RPA Human (e) Al

2019 FR%. ABHRDODDAIEREREY 27=HDHRE
TS5, FE2. 3EAEMBIFI. Human (e) Al
Bachelor course & 24it,

M IavAVIRKE
Institute for Ethics in Artificial
Intelligence (IEAI)

Science, Technology and Society (STS) MitEREIHL
BMTHDIAVAVIBKEIZT, AIGRICET2ZEER
HEEITHEMBE LT2019 F3Kil,

25 IEBEAVREIORAZ [RALRESL] ERBELTWS, 2F [ [TUYLERICE T2 BERRBOBRESERERDED 772K

THRER] ICHFBIEEDERER [AIH/NF>Y XD Principles and Practices |
https://www.soumu.go.jp/main_content/000913994.pdf
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B ISALR - AYTILTLKE

A — ey H
Erasmus Centre for Data Analytics 2018 F MR, MKRKFENRET % Societal Impact of

Al (AiPact) 1 =37 F 7= FLRIICHEEE,

(ECDA)
EME - EEFER - 2014E3 8%, 2017FE1A [7YOYAIRE] %
=2k DAYESI N B, AlANF Y RICEEAEFOIFEFEBDO—,
(o)) 3 Future of Life Institute 202343 8. GPT-4%#BAZABEEAI VR T LD
ESNITLICBT 2 HEB AR, WREIREES
FHT5,

2016 &F9HIZGoogle. Meta. AmazonZxEASE LT,
3 Partnership on Al RILFEI5—CTERHDAI ZHET DX BMICER
S SNT-FEEFHER,

2022 FRIUDFEFMEB. 2023 F58CIFAIICES
* Center for Al Safety WRURVICBET2EBEELEL. by TAIARELNE
%O

Nuffield HEH 2018 F(FRIZ LI FEEFIMRRT, T—
Al DRIEERGEZBIE L TER,

% Ada Lovelace Institute

AW RTA— FRZZRHEEL 2021 FICFFEFBRE

% Centre for the Governance of Al | | cyuy | A 133> X ICBIS 2 7% - REEBIEST S

2023F12BICIBME Metah’EE A &R D, 50%
ZABDBRIUAVYN=EEE(I, =TV TRER, BEEDH
SZAIOHEICAITEBRIZI 2 =T —&LTHE, H
AHDIERERKRE, EEKRBKRZF. Sakana Al. SB
Intuitions, YZ—FIL—F TV VILHERILAV/IN—
ELTEMm,

% The Al Alliance

B.2.3 2023 FDRFEINEFEENEND fHH

Al ANF Y ZADBELDEENZZ(F, 2023 F(ICA>THHLEEIFMRAEH DS54 28EICEDEAT
W2, FIZIX2023F 11 BICRE THESNIZAIZEY I Y M TR RECKEFEBICAIREMER (Al
Safety Institute) DFRIIZEFKFKLI,

- &[EF Al Safety Institute : 11 A2 BIZREBFHIHKEZRER, (1) ZmAISATLOFMORAFEL
K. (2) EBAIOZEMADHE,. (3) BEERMOHE (BUFHE. BAMERE., BELEEZET).
T DODHFKIEREET B,

- KE Al Safety Institute (US AISI) : B#A - NIST (BEIZIEERMAZFAT) WIZKEL. NISTH
FRLIZAIVRIIRIAY R TIL—LT—7 (AIRMF) ZEEIN, HARIAY V=)L, RVUF
XN—0. RANISO0T4 R EDER. Ly RF—LOFHE, IV TV VREE. EHL. BE7ILIY
ZLDFEBEITRDBFMAMT Y ADFEKETS5ET 5, 20245 2H, NISTIZF200BDBE - KF -
NPO % EMN DA S [Al Safety Institute AV —>7 L] DEREEFEK LI,

ZOft, THRIFERWTHLWIAT S LZHRE LTS,

- &[E Responsible Al UK (RAI UK) : 2023%F 6 A&, SERBT3100 ARV R (~56fEMH) %=
UKRIN T 7Y R, Y TRy RENPRZERD, EEFREETAIOERNGI IS TLRK, W
REFKETOTSLDER. AFILER. NTVY I/ BEIVT—IAY N &EBIFS,

- Z[EF Bridging Responsible Al Divides (BRAID) : 20234 6 Ath%h, =1 - AXRIZHAESE
(AHRQC) (CT. 3&FM. 850ARY K (~15H) 277V R, TIVNSIKZEZHRDICAda
Lovelace IRAE LU BBCOHIDE LXK, FHEHDAICEIFTSTEMBEBRERM - ANXZEDEE
fziBlfTu\a,
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- KETRAILS (Institute for Trustworthy Al in Law & Society) : £K(IRBIN=20 B =M 5D
BA5ERAIRRAAD—D2E LT, 2023F58ICA) =V RREZFRDICHEIL, NSFKDS5ER,
2000 ANILD 77V R%ERI(T5 (FA4EDIASLSEER),

B.2.4 BHEOWDINIZTOHE

HATE2010FAFELD, B - T, EXHR. ZRVSEIELMOEAZT>TEL (BIB-2-1),
2016 FEICG7RBEEY IV FMEREE UTRELAIARBEROA ARSI VR Al ANF Y ZOER
BROERITD—D2TH o7z 2017 FICIZATHMEZSDOMEIEH. BRBED [ERENLERDOOD
AIREAMRSAVER] BRKRIN, ZTDHE. 2019F3BICKERAS [ABFLOAIHSRA] HA
RN, zNozBEEZ. AFES5AIZIFOECD AIRAIARIRENTWS, Al DBFOIL—ILEZEADEDE
M EFRRELEE SCA20 GPAIDFHOEESBHE RN, MEII2ZTA —PHRRIEELDE
ExzoOKE - #EALHIEEHELTVD, BRNARI D3 ELTE,. GPAIPSCA27EIZEWT
AXFEZLRE =B, FELTWDHEEZ D,

CHOULREBICMA. (1) AHCEEELRWHTERMTD ELSI LRI EAM A/ NV TN HEKEH R
(TELSIEv & —] &) DFIL. (2) AIANFVRICEDBELERFAEDEBREICEND, 2024 FH5E
BE. BROAIANFVZ/AIELSHIBED2Z < DMR PN EANFEELTWS (FB-2-3),

oo BRICBWTHRKERKIC TAIE—T7 1 - 1Y RXT71472—b (Japan Al Safety Institute :
AISI) | ZRIZL, BROAITARLR EBEELED D, Al Z2ME(ICET 2 HECKRNTFEREZTO FETDH
%%,

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
2017.2
2014 ATHIEF S SESNSFNT o ATsnERs [RERET) 2018.7 #RERT A —SLEMAEREDEFE > 5 — W
.—-—'—'_'_'_'_._ FLANAERCRMI BT o AN T AR ECDNTRE
. 2014 AIR (Acceptable Intelligence with
- lity) FHIERES EE BIHEFHN T =T S==", .
T i i e EBIT ./2017‘6 BFF 1 —TS—ZIHERI aws s
2018.4 AITO4YREEED>Y—F L B ’
%2}3?;1‘&#2&?“ o 2019.2 KEELE TALERIWES] 2023.10 EE:E TALSRWMEET |
2021.01 EEH
2014 WESEIR A & MAOL P il 2019.3 AR iy B 2023.5~ AR
o MigMEENT BNMENIES 2 2016.10~ MEH J/ DATHBEAL &= RIMOALLIF A ATED ver. 1.0 ATHRBRS N
F LIS ALFw MD—O St S0 - / (88 ()
(IR - PR 2019.6 2021.6 2022.4
B o TATEES2019) o TAIME2021] o [AIMER2022) .
2015.5 PIMINE z 5 2024.2~ (¥E)
L =  2018.5 PIRIFE 202110 PINIRE ot
ATHREE ARSCIY SRS iy g 202211 o S
(RSB : BT, F68) AR DOAIT SFRRIRIS R Maeliar o Geapzyr AETITAL-
B A (RER ; JerpEm, £36) Lol L T,

2014~ JST CREST AN WHIL TS0 M SN0 2 MINHA LIRS 25 L DiRIE | (25 ; EREIEI)
2015~ AIP (ATHNE/ EwIF—5 /ToT/ B —EF1UFsRETOS TV H) M (~202588FT)
2016~ IST RISTEX [ALMMOIISAFA(HITE) i) (2023£MET)
202068~ PR 4220y HER (B : B, B, S0, RROMITSOms e

2019.12 ATHIEHARRMR Y D—2 —* 2020688~ JST RISTEX [HAIMOELSIADREHIRI (RInCA)] 70234

(AI Japan R&D Network)

EIEWICIER (20235 ~EBEHEC) 20224 [~ IST RISTEX
ISOLVE F=FI 3 A k)

X B-2-1 BEICEITD. AIANFVRICAITE-EEZOSESELID BH

26 Alt—771 - 14Y2F172—hk (AISI) https://aisi.go.jp/
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&®B-2-3 AIANFVRICHET ST —ICHNECEROMELLSR

- R DBl

&5l

iR - HEER

EENDE]

K2 - RERFZRHLE
12E R R DB

BlRMERAIPEY Y —
[HRICHEITEATHEMRESIL—]

ATHECERNABRRICRIETHZEDDTENE
DRREBE,

BRI ST B - ARLZ
BRI

Al ERRZE(CRZPZIEBEE LTORD A (ISO/IEC
JTC 1/SC 423%dii5. NISTEDE##E), EHEE R
BIYXIAVIHIRSA Vv DRITRE,

HRAFRREVIVAIREY Y —

AlPF = HNFVRZETBMEZFEE. FNICED
CREOBSERE (B:2023%38 TAIANFTYRE
FANDEE : G7H Iy MIBEIFEEERES ).

BERAZ¥ Beyond Al iRRHEERKRE
B’Al Global Forum

HRA¥ Beyond AIREEREO IO/ LT,
20209 AL, AIRBROY TV —FEHS, v
/)T 4 —DEFRED-ODRE - HE - RERHR.

ABRKRFELSI V5 —

ERAIDELS| DRz £ EHIZELSI note = F,

FRAFELSIEVY—

2021 HF R, Al - EFa2VT4—ITHE LIRS
TS, BRELV Y -—REPOLICERERICEEN,

THRZE NTHERZIAR

2020 FF%, HRBZEXAIRAI ELSIZAYFa5 4
[CHAAATWD,

EERZABAXM X AIFRLE
v — (CHAIN)

AlEEZ - REBRICELDDMAIEBOM. 2023FE
[ZRUALY MEBHELT TAIREI—X] F#,

BEE3AEI/SO-NILUY—F1Y
27147 21—bk (KGRI)

PAN—ZEBICEDODIHE VAT LREBEROMEHL
RTCHIHAN—T4THIL - BRFFEUT1- V5 —
BEEWETS D,

R - FFEFHER -

=25 X DAYV EI S [N

AlANFY RS

2023108 Robust Intelligence tt#£RAIEE DX
ETARDPRERBAERDFIL, NECONTTTF—54E
23S,

—RHEFEN BET =TS -5

EES

TA—TF5—ZV RN ERBARDEERFNIZOWRITS
ZEHEBELT2017 FEITHRI, [AIHNFVREZD
Sl ESTE. AIOEEBERBEI-AIHNS
VR IAVATLIZEAT2HEEEHT,

Al 7050 FNRERTE (QA4AI)
mAYESIYIN

EZOAV/IN—(2&D 2018 FEKIL,
DI=DDHA RS A V% FKiT,

Al B mOMBERAE

—MREEEAN REE 2R

2023F 7R, NTTHASHERMESRERERZHO
REEBZHANKREEE LRI, MEZEHLS%E
(FEZZEE ULARES . 202580 [RERZE]
FfEZ T E,

EE<# Japan Al Alignment
Conference 2023

2023 1Bl Conjecturett & 7 SVt A e fE L= Al
TIAAY DT =03y, BRADDHK 60 ADW
RENEM, ([AITSAAVREF] (DOWTIHFERC

FVoxr—%—-7FO7714I)L (OP)
KA E

2022 F 12 B3, BEREAFHIEE (BEXE),
AV =Ry EDZ a1 —REBECRLEEREDBRIVT
UVILREEBREBMITBEHEAEEREABIEL. KF
FEAARE AT 1 7EED A

— &t EE A Generative Al Ja-pan

2024 F1 A, HASHEARRyEZI-RL—3vEDIL
VAT LABA R EHRAFEEAL L. BERZRXZD
EAREHRERKREBELLUTCRE. £EHAIEFEL
ZAIICKEY 2R EFREDORT. BEES. AIICETS
BRI EREEER T E,
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OIS - BRE R, BOMRIOTSLDOFTEAIANGT YV RIZOBNBDMEDODEBN LS
NTEf, FTE, JSTHREMMKRAE LYY — (RISTEX) O TALBEBROTIAZRTL (HITE) | 8
i (2016 ~2023FF) (&, [BEEREMEABDLCHDENTVWSHEEBIEI2HIC. BRERML S
BIAVYMEBDIRIZRHREL. RMTPHEANRBRUTCWHELCTSY T4 —LOEHEETS] Je%&
B BE7FBIC24G0OFREERRL. SEIELAR - BROBBEE, AMBR. 132271 —ER
[CDRFTCEFe, MRFHLFI TR, AZ2 T4 —D<D0ATAT » A2 27— 3 VERRIZEWTE
SEIFERFTEIT>CEAEBDERE. HROICERTEIZ—IBEDTHD, Z0OEBEZSED SO
T ILEREHCENT ZENEEND,

B.2.5 HZEMENHEADFEE. REFIRNZTAM@ME

BLERBTEEELSIC, AIODETICALTL. BRIZEBRMERICERITTAIANF Y ADZERERBL, —
ERELELTCE, £ 221, 2F0OMEICE. EFEINZINOOHECEBEROBELHD. BN
DAl HNFY IS UIAHTNSY,

A, CNETHOCRDSOAEZFENORATCETLFEBEE LT, ELSIOBERHESHA /N7 DIRE.
MERDEFLE VST AIANFYRD TER] (BT 2 ESHE. ELERVTEABEST 2 E4015/L—
IV EWST= [T OEDEHD. +2 IRV TWAWRRAH 228, Al ANFVRICET DHEE
H(CET 2 REOBEREAEBMNIZ. 2023F128~2024F 1 BIZMFT. AlANF Y ZOERERHIZEH L
THORRRE ARV TEAZDOBEMRICET UV I % To12, ZDRER. UTOLSBBENRE SN,

ERRIL—ILAAF YV IASINY 2&F12DNWT

- ELSI OAEMOEBNAAI AN YRR Z5—80OMFE (MUT“a7HERE" M) NEFEET S
. KBEOMEEDBANRI 74— MIKEL WS, AT7HEEE. —E5IEZIT5LBELNT
ETURARNTERLLR S,

CAIANFVRICEDHZEMRELE TOBREENMRERTOE N TITONTWS, ATHREILZIC
TEC MOERSRICHTWSIATHRER LT TOTARBEHRTIBH TER,

- INBLDFEHICHEWT, F—LELTHBT 2EHPZENZLL,

- BERRHICRGENICSET 2 TCEEINS, [BORAS] BEDTHENZKAHKICREINTLS,
BRELT, OT7AREBOEENKE R BMER,

NILF LYY —THBERLE DI

CVILFRT =RV —TORBREND . ITMEEFICLSZBNOBERNEITEKEFL TS,
CTHOFTIREAIICETZRBANEHD, EAFEZELCERLET, —H. ATMRFICESTT
BB SERREENLINTVDIONRERLT —Ib% 0\, REEZEDEFIRBELIRT
NFYIIZIFTHATLRL,
CBAD—BHURIITRAEVILFRAT—IRILT =D oDOEZRITHEH%Z [84] LTHTBHL, &
EHEBDHDTNDD., BEATEZS LIEIENTEDEFRCENFELLRL,

27 BIAE. ERARERRESIVIAREYY—(3. EEAI TOCIPHMTHSOAI LHZH LT, EFIRELTOSE
PIEEFHETH>TVD, 1SOREDAIEBIELE(CDWTE. B EERMRAMERIHOICKIELTET,

28 ZOZElE. AIDBICEESARV., ELSIPHBREMANF Y AAOBEORDBEHADBERRDOFOK—HIL (CRDS-
FY2023-SP-01 TRIZ &M - 1/ R—3 3D EEDI<HDELTHELSI/RRI : BESHI AR HMTHNF Y ROERIZH (S
TI%®) [2EEDT=,
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AlANFTVRICES 2HBEE

*RISTEX-HITEAREDTOYZLICED, Al ELSIICEDLZ—EDOFMBEENTHONTED., ERED
ELSIEY Y — L EDWKRBRIEMRS—F, MROERNLEE - HE L. RENEREEICRED
H5o

CAIANFTVREVTRER, BARVFIY—IPHBNABRA T avnE2RNTEIV 09008
B\ I Z DEBENRTE, L TINGIE, AT IV IBMRIRICIEADITL,

AMBR

-BEDTOYVIALIZED, Al ELSHZEOZHARENIZI 2T —HERINTE, AX - H2RE
ROENBICEZOER TERCEZSABEFNBENICEETZL0D, AIANF Y AOIATHEE
ERBANEDIBN, 25 LIEBIFAEHERE TOFHE®C. T+ UTEBEIZDRANDIZN,
AR ZE BB LU ETAIANF Y ADBWFERDEIHRE - REEHNED AL,

OUICREZBRT B2, BAETENIARIIVRATLDERDS B,

f. ARIIASRATLDONTHEREEIES HEBORE

d. ERAREL—IASEVTICEITZF—TVLREBEEL ZOZEBEHIEE

e. RITRMARBOALOTAX - HRRARBEOEFHENSEZRE TSSO S LK
h. fARIAVATLERZADAMOWER - B

NEEELD, AIANFTYVADBERNOINODERRAREEZD L. UTDESBEZHPEEHRDRA
VhEEZOND,

(1)

(2)

(3)

AIANFVRICET DR - REONTELRDIBEDERE : fICRLISED. |B-2-3(CF(F71=%<
DS - EBOHBEER - BEL. FBETEICTEEONDEEREEBS/N\TERDHMSEEN KD
BND, ORIFEMEE - KEARENEELLN—FrILIADRE. QB EDIHEMLRS - KERY
ADEHEDRE, D2/ —UHNEZLNZD . WTNDIBEERTA hR—/XN—PRY S —T'1) —
TOER. AT —0RIILY —BRABREDEREFBSEE[/LENIDEERD, . INHHFHHR
SNBAIE—TT1  AVATATa2— MREEDEED, AIBBREBREDEELREBERLEME
HHITY DITEAE DB OEHM RO LN B LR D,

RAT—=IRINT —ZDRCRY NI —VBEDBE 1 d. eBLUhOBERND. fONTHEEZXE
TEHRELT BIZIEAIPRY T —UZRPAI RADRY T =2 (F4EDISLE58R) DY
B OBENEMPEILTT 5. AIFREIESHZFEKE - KPZAEDKLRERERE., SEEDRKRE.
TN —LDOBERBESEFIEHRFEENEZFIN. ZOLE, BARZROHARSE - KifTE.
EER AIANFYRCETIEMAR. £rYavEBATRIEYE, TR - 45 - KEDESR
EDEFIRE, VILFEIY— - VILFRT— RIS —HRERIZ DN BEEN DR E TH D,
DRYRT—VHBENEBEREEEL. EEII—DODHRPTAT 7. AMBREDT—ILELTIESR
L5 TH5,
F7VTFaVITATSLICEZINE - T 1 d. eBLPhOEREERIELTIAEELT BIZIE
RISTEX-HITED LS HRHMBPCAMAERIE - BT 2MEL I OMERE IOV S L%, SHOER
[CEDETRT—ILTYIUTERET D, COEE, DAX - HERZROFERDOMEICEF L LI
O7'5LMb. Q&R - [SBMAE - BEEMER IO SLAORAER, REDEENIHNED, DO
B2, BABEMRPEMT —VOBEIRINAME M (T TIEAL, MR HREtETHIen
WBERD, £, B407AY I MLRNILOBENGERDEAEZERLDD, ZIHDELNDA
BRPAMBEEREDRREE A ANF VIR AIHETIIVATLORICEN LTV ZHIZIE, A
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FLLNILOESZES AHEADERC, BE - TOJSLECEBERBORER - HENDEED
BRNEETH D,

Skt [RAULERL] BEERRANHRCZ L. & - KAYAl Safety Institute 2 E D##E A% B LA
HLLESELTWAIEREEZDE, HNFVYRDERMOTRICEZVILF LI Y —DEDEHPC A
DEEELL. D OEEIZDENZHEHEANBEEEZIOND, SHICHATIE, SEBFERDSBICED
RIZRRAMT - A/ R—D I VEXRGFECAIMRICEODZEZBRNARYNZMZ 25137 THD. AIAN
FTYRICEATEME - REOENHZBREITHF Y ANEERLTWNS,

CRDS-FY2023-SP-03 CRDS B FRRAAEAR P RMIREEE AMRER LYY — 63



BRIOR—YIL | KURALEF L OR7ERSE

64

B.3 AlARY FEEIRIF DR
AE TR, ARARERES [AIBRBHRTIOCIER] ICHFEREOFOLNT -5y b THDAIARY
FEBRZOMEEFCEEREF. HLF. NEMRICHF2EBETIL - ERAUTHORREZHERT S,

B.3.1 AIRRvY FEEFIZ DR HHHEH|

AlORY NREIBIZEDIT SV RFrLYIELT, T2050F £ TICAERY - EEAHF T/ —NILEROR
FHHEEZTEDAIVRTLZES] ZEZBEICHIF [Nobel Turing Challenge] #2016 F(C1RIE
SN B, COAIEERLERZNERDLODI VIV EESE WS ISV RF v LY VIEBRNLE
BIZmD22H0D, BEEDT7ZY - Fa—UYTHRERFATIE The Turing Al Scientist Grand Challenge
7OV RE2021E1BICRY—hEH7= (Nobel Turing Challenge I2IBEDILBEE A V/IN—D—A),
BAENTE, RIERMREEE (JST) ORKLEREEFETARAR 7 —X(CBITLE TORT 1y
INAAOD—CEBEMBZOME] ARBEAERRSE  SfFE—). L—>2a v NIRAREREEDL—
viay hEEIICRIRSINE TAEAIORY FORBENIELICL D YA TV RR] (FAY I hvx—
IVv—  FHERT) nEPHEESNTVS (BIB-3-1),

AMBFEAE TR ORY MIEL2EROBELE Al [CKDFERBCRELCEEAFEDOE TART 1y
INRAFA0T—] ORMHEHT, BEOBELICAIFEERBMOBARIEOHON TS, 2022F6AIC(F
B{eRZMARFAEROLET HAEF—LA, RAENIONRY ~LabDroid [£(135] &HARORENLTILT
DA LEBHEDET-BBER AT LZEBEL. iPSHIE (NI L) N oiERE R LRl (RPE
Hha) "D FENEESOHIEERHEZ. ABONELGUICRERTESI LA L, ZORICEE
FHT. SEIEFLEDBERRICEVT, INETARDRTHRZTD2LEDHSTITEN, AlEORY
FOEANICKDBENICEITAREICRD LTINS, MRBZCAIEODEFTE. AlICKDBRRATREM
DHODORE - WNAHE, ORTAVRICEBE - FHEDBEE L EEAEDE [RY—FSR] VAT L
DEEITHNTWNS (FB-3-1), BIEHTFTIZAstraZeneca®iLab®® | #¥l - LEHTFTIZOVH
RED Self-driving Lab™ »ERIERZDTVYILSRS FU="") RENMENTNS,

AlORy MREIBRZESIAL—VaVRIENELDAl - 2L -3 VRIEDORE - ICASHED EH
DEATWS, FEIXMBVWERESI2L—YavEEBRFBEETILTRE (YOS —) T528TH
HRILL, BNET2HEEYERE - ROATEDEHE [N—=FvILRI) -] LE£HE(EN%, ZZT.
BRZEETILOIIRT -7 3HEII 2L -3 VORRTH D, MRBRIZRDBETIIREZEET)LZHA
W=2alb—3y3>y 75y hT74—LELTPreferred Computational Chemistry (PFCC : Preferred
Networks & ENEOS O @EHES) D Matlantis A5 TLNB™2,

YEZHHFTE. RBZEETI/IL. 22—V NI —VZYERROEBEDOIHICAWVSEWSEDOE
FHOGERAL LTS T3 B OENERLE DA T THRINEANRESNT VS, ERTE 2
ZERFME (A) (2 [EBYBZEORIK] (BREAEK B8 EL) NMRIRSN, TITE BRFEEE
MEZZHE L CERYEZZEE L. EAOXKRCHYVEORKICORIFEIEZBEL WS, k.
RILYR YR I VUDIEBMETIVRE, MBZOETILIREZEORRICOAAZANER 5N,

—AT. ANHORMENZBABLERTORUMEOHKE(F. BULABICERTERVWELZL, 2%z
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VINVBEERBETIL (Protein Language Models) TH%, EEET/LE. BREZBONEZERT 5L
BEZEORERFELXDOERBRBEHEZZEIIMAETILCHIN . YVN\VEEBETIVEERTI /B%
[BEE] 929 VN\VED—REEIEVD [XE] OFHRREXEOENEXREHREZFEILIREFET
TILTHD, NETYVNVBEEEETI/ILIEword2vecPBHAHL =21 —F)LRy D=2 (CNN) #E
[CEDLKT—FTIVF v —DRENGRINTEA, EFETIE Transformer R—ZANHLTH %,

SVNVBORRZBIIINETT I/ BEINDOEEEZRRLIZRI ML (BIRF) PEERINT 5V A
>k (Multiple Sequence Alignment: MSA) WENRHWONTE=A, FV/INVEEEBETILTIEZD
RERRET — 9N DOEET S, 912400 AEINN D025 VINIERIIT —9X—ZXUniRef NoZEE L1
FVINVBEEEETILUNIRepE. ZTOEHAIZNY MLIZT I/ BOYBCZHEENRIRS L, HEP
ZREAMRDOFAREDTRY RV ICHBTRERZEATREINTVNSE S, ZOREBEBIE. 73 /B
DIYRAY SNIEBRZRADOT X/ BZFREDBER (BREHICHITD [XAR] (CHY) HoAISESTRY
[CEBBECHEMHNZBEELTUTON, PI/BRENFTOEREOHR/NY —VDREBEEEAD, KRAER
TransformerR—2M ¥ VXNV BEEETILELTIZESM (Evolutionary Scale Modeling)®,
ProtTrans®®. ProtT5%®) RESEFXFREDIERSN, BB SN-BUERRIEONECETREANE
DFAREDTRY RV (ZIGATEETH S,

&*B-3-2 REFZEIVINVEIHIEBETH

e FRFARE ERBETIL L3
ZERNTSAAV S (MSA  YUEEFIDOER. HELERZE
AlphaFold2 DeepMind N9 HERRE) LTV 7L—MEE (BU=ESI DB DI FHEIS)
B EDRHMEZHA,
ColabFold MPI. VLK, AL Google Colaboratory E CE®EEF TS AF2, MMSeqs2
HARAE * (T 7HR) DEAIZED MSABBRE%ABAHEE F TEME.

939 kK. 3bSvoDRYT—0%ERBLT [MDEFL~NIL, 2DEE

RoseTTAFold o L | mU By LRI, 3DEAILRILDIBIHA R4 E TS NEH
IN—/IN—RKARE Z
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MSA%ZRBWIEERETEN B, BEILRoseTTAFold %= £
OmegaFold Helixon AN D, AR2ERRE, A—77VFVINVBEPMSAD /(Y -1
TRE T8,
N R MSAZHETEHWSV/NUE (unalgined protein) ®7
RGN2 ZII]‘/L’_“J_’DK;QZE Amino BERT T/BEINICBEELTWSBEBREZEE, FHEBEILAF2
(24 2NBKRT6HTRRES®EL,
SVINVBEBETILOEARI ML, 7Froayvy 7%=
HelixFold Baidu DeBERTa EFAEY2—)L (EvoformerR—R) [CAH, MSATRED
1= ER,
SVINVBEEZBTETILOHEARINL, PTFryavvy/%=E
ESMFold Meta Al ESM2 EFHEY2—I)L (EvoformerrR—R) AN, MSATRED
f:&)_l%_ﬁo
o, R SYNVEEBETILOEARI ML, PTroavvy %=
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Y=L, AREE (T7VTAVY) PTFIRN—FRE, EPHEREDIVT—T7 1 ATEVWTHAI
BANHRED, AR, ERAIDNRIZORKICSZZ2EFEADBRILERIN WS, HROFHEP 77
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29 OECDI(F2021FIC TAILRZFOEERE] W57 —023v 72l BEOLEZICAIZEASNERE L. OECD
workshop on Al and the productivity of science (2021)
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