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20025 RIARFRIBLIHRIEET. BL (TF) .
EEERINHSSAZRT iR A
20054 RY>JA—RRFREHRE
20075 SRRAFAF R TFRIAFTR 50iiE Sl F B I HEHIR
20145 RRAFAF R TFERAFR Sl SEiRF 5 I FHEESR
2019F RRAFAF R LFRAFE ATV TFRR Y- /it S8 F I 2%

2017~ BAT1—T53- U= BEE

20198~ VIN U OO TRt 9 EUS. ATABEFSIESE, [BRIEF IR
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2023EDEMAIADDENS M

ERRAIICIRED. ERRAICRDOIEBF DLW 1 FIoofk

« 20225E11H30H OpenAllc&BChatGPTD R
- 2023%F2H3H BRERICTAIOELERE(CRETZTO0S 1M —A) (BE : HAES. BIFEAZEERE) MIs N3
« 2H24H Metah'sLlamaly—x
« 3H14H Open AINSGPT-4U1—2X
« 3H21H GooglepsBardUl)—X
- 4510H FEHHEIEHNOpenAlftOYLA-7IL M CEOLEHS
- 5H11H AIEIERSE (BE : hWEE RAKXRFREIR) ToOEmFIGE
- BRATEEORDAIEIEF-LADREE (F-AR  AHRE BIBHEE)
- 5H26H AIMIREZEIAIICEREITEEN LR RAEIE DN
- 7H18H Metah'sLllama 2HWU—-X
- 9H25H OpenAINSGPT-4VHII—-X
- 108308 LEBAIJOTRICEEI2G7EMkAER
. 1181-2H UKICTAI Safety Summit
« 11H7H OpenAIN5GPT-4 TurbolJU—2X
- 12H6H IRBAITJOTX G7EMKERA
- 12A7H Googlen5GeminiJJ—X
- 128218 AIEBESR(CT, Al Safety InstituteDs%II N FER.
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GPT-4(ZKE - HARDERER T —EDRMAZEREIRE . S8I1 28R

« K-Massachusetts General Hospital®DTiffany KungEK5ld, ChatGPTIC, KEDEETEISERDLaZFNE . FERMN
HEsmBE D Z1REY (2023FE2H)
- ZOFEER. ChatGPTIFRIRINFRDEIEEBZ ZITH I EHEIE M UIGAVWEEERERU, BEMOEIRREZDHSNT
EREUR

o ADTAVEEEFENIBMICIN(XAI)EERRAEN . GPT-4T2023FE0EHADERMEFRRERZAELZ(2023F68)
- BRYEEGZRICOIETETRREICDOVT, FrybGPTICHAREBOFEFAIULECS, IEEERNS2.8%I(CEEFOI. F
BT —ADZHHEEBE DR MEHRICHER T ZEHBNS
- ZCTCChatGPTEHE(CAAREZBOREXY ZIEZRARE(CEIRRSE . =S(CRIBEOIESER (CATABTZHRZEL.
GPT-4ZzEHo>CEIEZEcREECA. IEEZXK(IB82.8%ICETLERU., IEHREIBRS I =ZZEHUTE

BB #f (https: //www.asahi.com/articles/ASR6H3Q13R6GUTFLOOH.html)
BB 10 (https://medical.jiji.com/news/56105)
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HELIED2DDFM : ORSVATA

—N—QHCHHDFE

L. Kaiser et al., 2017
- BRI Attention is All You Need |5&> . GoogleDFAFEE S,
o [772230 JEVOHIEE KRRIRICE I NS Y AT AN —Z1E =R,
— 77223y (BSERHE)  Z1-3SIRvyhI)—I00ECDBEIRZED L

S(TESH =| HzFEE FRENTES,

— RSO RATA=N—E XIVTFAYROCI I 7T 2B fECERIZED,
— ZLDARJTSOTA (FFrl%Ee) zHUT,
2) HESHEHDES BERT (Ours)

« ROEFEZTFATZEND. [BEHEETH
DFEBITHERHICFEEIT D,
» Next word prediction
o BRIFZZULTHIELT. RICEZHND

R (HIDZANI=LAFRY) T, HLD
Mz5Z3LIITEEBIBDENTES,

Output
Probabilities

https://arxiv.org/abs/1706.03762
©MATSUO LAB, THE UNIVERSITY OF TOKYO
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Feed Attention
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hult-Haad Multi-Head
Aftention Attention
L - A }

— Jo >
Positional ®—@ G Positional
Encoding y ':)_® Encoding

Imput Chitput
Embedding Embedding
Inputs Cutputs
ishifted right)
SH
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BASHEUECHTSBCHEHNFH

525N UT, RIOEBD NS, RDFBEZR R EFRILTUVKI1TOE 2 EEhHDFE S,
BoZBEIHDFEB(CLDFRIFE = YIVAN-LFRT (BNMS5ZX5N35RY)

Generative Pre-trained Transformer 3 (GPT-3) is an
5l - 5z 5t 1-3C | autoregressive language model that uses deep learning to
produce human-like text.

Generative Pre-trained Transformer 3 (GPT-3) is an
autoregressive language

%38
Generative Pre-trained Transformer 3 (GPT-3) is an

HO&EHYICED autoregressive language model
F Rl B Q

Generative Pre-trained Transformer 3 (GPT-3) is an
autoregressive language model that
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KRBEEEFETIDRAT—ILA

T—HZIEPL. ETIVORES (NSA—4E) #IBOL. STEERZIEEE BENEALA EHD.
DFD REFNEXREVFEEREN BND.
GPT-3(&. UI1JOKRERT—4 (4000{8EFE) TEAIFH. 17508544, FBICEUB~HHEAOIXN,

3.9

3.6

3.3

3.0

2.7 1=

—— L=(D/5.4-1013)70.09

102 100
Dataset Size
tokens

5.6
4.8

4.0

3.2

2.4

>—58 (h—U>8) im ey HEER (GPUB)

7
—— L =(N/8.8:10%3)~0.076
6
5.
4.
3.
L= {Cr‘l‘lil‘h'lrzl:a - 1{}3]_0'1:}5'0
T T T 2 T T T T
10° 107 10° io® 1077 105 10 1077
Paramete_rs Compute
non-embedding PF-days, non-embedding

“Scaling Laws for Neural Language Models” [Kaplan+ 2020]
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LLMOBPTHRINEOTNSD : Grokkinglc DT AI

FBEVCI BRI DL ETIVHEIFRAPICZEA FEDIRIZIEE (LR EE THIRI DLOCHRBIRR

o —RERY(C, Z1-SIRY NI —I([EHD—TEDFEBRATYIZHEDE . LUBFOIREET - TIERNRD U VEFB(CHREDEEN D,
« UNU. BROBEZZRDHBIAIICEVT, BFBI ATV ENBI TEBZHITDE. Z1-INRyNI-IHFT 50D\
H—>%IBEE Grokking IT7OEAZEU TFEL. RBULFUEEEEOM EhiHsN2HENHDIEZRUE

3E 4 3 C 43 =
J@%E Lﬂ’ﬁ‘&')’Cb\b%0)10001%13J~J:%E"E$|$$ET%> mjjjgg—-r*ﬁﬂs_d-ét GrokKi lﬁli E* (% $S8
LT, BET— A OBERRKIZALET 3 el TP AA St
— = — = — > - NE 3 ~ 4 st
v XA RIS minii~= FESEOIAABNEFHEREZTIRZA T 5,
Modular Division @50% data

25

—_— tcr!;.iannce level loss . — 4 P e T

3% &6

20 4310212034 40132 = 71 Sl 95 22 54 ;aée

— wval HARAB hs 20213, F ol % AL

45 #4120 55 7
" 435 oo o g L,
204381340 13‘:‘;212 02431 (& 47 &

15 . 34021 4345%‘?}34 0;1;3321‘23 o & 3319 é 4
g o1933* 13983430 210340923155, ¢’ o
3 0134230214 #321003k 20341 20143 Py 4 L 21 @7

10 10432 1402303124 34102 15 &1 y @

ga301 24 1 423529‘:01230“ 43012 : é ‘:129 B
113:2ammd‘1‘z“@3 oszsh f6 &;0 &7 #>
5 Sapo c TR S o b
14632 $4 Fi #1
243%13&‘}8“0”3“0”3 o 2, =3 &:4 o2 - s ¥ 5 st
\ S 2494304" 940 o g ¢ ¢ &1
Sl S0 ¢’ @ g
0 @8 o @ &
10! 102 103 104 10° 10°

Optimization Steps

5| : Grokking: Generalization Beyond Overfitting on Small Algorithmic Datasets
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Small modeils (<= 100b parameters)
)

~ . o @
ELMo GPT-1 BERT RoBERTa
84M "M S40M I54M
Ai2 | ©openar | Gorgle  ouMeta
20184F

Large models (>100b parameters)

The base of
ChatGPT

GPT-3

LaMDA Gopher

Jurassic-1

1378 1758 1788 280B
Google| @openal| ARVIGbs ) DeepMind
—

20204

@ Momentum Works

Parent
Google

Transformer ELMo
L65M

Ai2

MT-NLG

530B

<

GPT-2
1.58

@ openAr

20194

® D P
Megatron-LM LLaMA Chinchilla
8.38 658 808
< OMeto Q DeepMind
HARZ DRI IE

WEZ DAY,

PaLM
5408

Google

PaLM-E
5628

Google

Yandex

YalM ERNIE
1008 1008

Baitew

-

Undisclosed
number of
parameters

GPT-4

77?
\ @ openAl

2023F

BEARNCEWINE2018F(CHRHANTZE bSO R T A -V — LF(ENDIEEZFIA.

GPT-3&EHZ LA, KETRFEZ T LI(ICEBOMFTHEANIRBEOAFMESEEST )L ZHFE.
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Google Gemini (2023/12)

* 1.56JK/NTA—4

* SFEIFELIEETGPTAZEZS

TEXT

Capability

General

Reasoning

Math

Benchmark
Higher is better

MMLU

Big-Bench Hard

DROP

HellaSwag

GSM8K

Description

Representation of questions in 57
subjects (incl. STEM, humanities,
and others)

Diverse set of challenging tasks
requiring multi-step reasoning

Reading comprehension
(F1Score)

Commonsense reasoning
for everyday tasks

Basic arithmetic manipulations
(incl. Grade School math problems)

Gemini Ultra

90.0%
CoT@32*

83.6%

3-shot

82.4

Variable shots

87.8%

10-shot*

94.4%

maj1@32

GPT-4

API numbers calculated
where reported numbers
were missing

86.4%

5-shot*
(reported)

83.1%

3-shot
(API)

80.9

3-shot
(reported)

95.3%

10-shot*
(reported)

92.0%

5-shot CoT
(reported)

OKY(

Google Japan Blog

Google DH —EZAREAMTICH T 2 BIERI AL DI AA

BADOEMEEAl ETI)L. Gemini ZEKR-AlZITANTDOA
ICE2TEDRIIDHDIC

2023128 7HAEH

> .
Gemini

Google / Alphabet CEO Sundar Pichaih5 DX vt —2

IRTOT7/ 00 —-0FLid. BPHNRRzFESE. AMOESZMEL. £5F
ZEDRLLTBIRAREBDET, WEBODOHLDICLTVWS AICKZEIF. #cb
DAETROEFREVLDICBZEEELTVEY, Chid. ThETOENTILY
DITAOBITELEDD, FEINMNCAZTRELDICHRZITLL S, Alld. BEHNSIERE
ICEZET. H5PBBAODARIRREZEANTEIREEZHOTVE T, AR
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LLMDSi& : ECEXTEARESRDDH ?

* No

o HFE~2/INTA—BLSVET
GPT-44,8DME FILHMoE
REILRYDIFET—RIZHD

¢« TATHTZEHDOMN
* No
BERLRERATEEILH

« BROEMTIL
BRI DAEIEHFY SEL VDB, > KELGFRVZBEMELT HDIEE L L
FS5 7 FRZERRE
T— 3 OEBIFE
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AR OLLMERBLLMOES SH ISR L B M

FFESRIEDLLMAR DN\ ENEENABLLMAES DN, EERRmRIEZAI(C,

RALLM&ED., EEHMEDLLMOIEFSHEBRIAI T EEIMELLM&D, S5ICKERAHALLMO ERY RS
.« PubMedGPT : EEF—2AVTEELLETI ThIE
. GPT-3(CR&H-f . PubMedGPT(4. GPT-3.5¥GPT-4(C&l}3

Compuie FLOPs MedNLI Raad (A CLIP

- \“ g b - \“ -
Size Model General  BioMed  Clinical Acc, EM Fl Micro  Macro tl_?)b . Eb (G E’ﬁ%ﬂ:@ M ed Pa LM Zb N H%D’:- o
220M  T5-Base 456419 6.6E+17 - DRI 0479 0662 0767 059
Clinical-T5-Base - - SAE+10 (LA55 0531 0710 0795 (65T
- O Med-PaLM 2
345M  RoBERETa 460421 - - 852 0,521 0684 07935 0aTT t(..% b\ 86.5%
BioClinRoBERTu - 42E+21 14E+20 0,00 o4 0759 0803 DTOT
GutorTron 14E+19  19E+20 3.3E+21 (R 0583 0759 0,791 0600
TI0M  T5-Lurge 26E+19  23E+18 - 8249 0537 0700 0779 D629 609 |AeErosimate medica pass mark
Clinical-T5-Large - - LRE+20 0872 0550 0745 0800 0663 457
|78 PubMeaGPT - 4.9F421 - 0870 0512 0695  0.819  (.666] =
g3 Tonl, S ) e = T | TS e T 0 Z
1B Flan-T5-XXI 3740 58418 _ AR 00 0602 (164 017 - e
I 1758 GPT-3 T 7 7 L8305 0362 0619 0054 0l Jﬁ

Med-PalLM 2 reached 86.5% accuracy on the MedQA medical exam benchmark in research

FFERIBDLLMENALLMOESS M G E S Of&amIE XIEH A TLRL

212, BTSRRI ECLLMABRIZLED (JNSX—HEXT(EBLT —IWIRMLRYICIRDIZD)
— BARELTH, BARGERHE. EFRHETHRICRSIEENHD

https://texal.jp/2023/01/06/google-and-deepmind-unveil-med-palm-a-large-scale-language-model-focused-on-healthcare/
https://arxiv.org/abs/2212.13138, https://arxiv.org/pdf/2302.08091.pdf https://www.mosaicml.com/blog/introducing-pubmed-gpt
©MATSUO LAB, THE UNIVERSITY OF TOKYO 13




Med-PaLM2 : EFUSELLM (2023438 ICR%E) M

Google(d. EE OB/ U TEmEROIEZIRE T AL I ENEARMRIEEBET )L THhHdMed-PaLM2ZF
+

. Googlel32023%FE38(CGoogle HealthDEEREEANY NCEITETIL FEROTERA X = (XERBIOIHT2IE)
Med-PaLM2ZFEK
- COLLMEEBEZFICENDT TGRARZIN., EERE - EFEHAIT -
SHEBEOIIVZERU TGGHiicNTLS
v KEERPEZGRER(USMLE) RN OEIRE THBAA NS
MedQAT Aty MU, [ TFR/IN— LA OB EZ LIS

FAOLLMER S
vV EBEXENEBHNEET OB S EAIRERET
RITENTES
- Med-PaLM2(F=E#BZ TR T 3L AT EL TS Tovowrow
v BIEE BBV TS SABEDEIRN SIERE MR, e o i gt s
EEFNLDRVEES TR TERLIYKR— N3 Gt Yot sl sl

- Googleld. Kix&mkEMayo Clinict4Bh5[ Med-PaLM2 |
ZTANUTLD

Google MedPalLM https://sites-research-google.translate.goog/med-palm/? x tr sl=auto& x tr tl=ja& x tr hl=ja& x tr pto=wapp
CNET Japan https://news.yahoo.co.jp/articles/473d02bd4c45d8c14bdd45a2d8b3c9d0b0f24bel
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Med-PaLM-M®D 1 (2023£

ETRICHR)

o TXRF, EHEMNEZD, VILFE—FINLEERIRVERADKRBEETIL

o EENDEBRERE, YUETSI T4 —VEEH VL EDEERSE,
7 L, REBZEGOEFRNG ENEENTL DSMultiMedBench& LVS 2 XY TREKEDEEE (SoTA) & E

Ak

Med-PaLM M

Mammography
7]
‘ »
Genomics | )
N
\”*.
\\
= J
Radiograph
=l
==
e 0
=)
Radiology =)
Report -
===
Medical
Knowledge

Dermatology

T

..\

LS

A\
\
=

Eaa
B

f:‘:
—\

25

Pathology

Medical
Question
Answering

Medical Visual
Question
Answering

Medical Image
Classification

Radiology
Report
Summarization

Radiology
Report
Generation

Genomic
Variant Calling

MultiMedBench modalities and tasks

) = _]
L)
|
Mammography
Classification
N
\\
,__\
S
Genomic
Variant Calling P
B
]
Radio Report 2
Generation
=)

W
)
Radiology Report
Summarization

» - Best Prior Specialist Model Capability
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RE)

Visual Question
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=
4
==
Medical

Question Answering

Med-PaLM M Capability
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Med-PaLM-M®) £%4if

e 12B, 84B, 562BL/N\T A —RAHMNIKREL L BHIFZEREXRL
o XIEREDEBREEZIFTEMND, WMEXBOLR—FE2EMT A ELARETHY, BMEBEREIZE
HFMDEER, ANMERFENENLLEDNDIDF—T X EZFRL -

Indication Reference Report

Endotracheal tube terminates 6 cm from the carina. Nasogastric tube loops within the stomach with side port within the gastric
body. There are no significant pleural effusions or pneumothorax. Mild retrocardiac atelectasis is present. Heart size is normal.
The aorta is tortuous.

-year-old male with intubation. No prior
examinations for comparison.

Med-PaLM M 12B

An endotracheal tube terminates 5 cm above the carina. There is no pneumothorax or large pleural effusion. Opacities in the
medial right lower lobe and retrocardiac region may represent atelectasis aspiration or pneumonia. A calcified lymph node is

noted in the aortopulmonary window. Cardiac size is normal. [No comment about NG/QOG tubel

Med-PaLM M 84B

Endotracheal tube terminates 5 cm above the carina. Nasogastric tube courses below the diaphragm and inferiorly beyond the
film. There is retrocardiac opacity which may represent atelectasis or aspiration. The heart size is normal. The aorta is tortuous
and unfolded. No pleural effusions or pneumothorax.

Med-PaLM M 562B

Endotracheal tube terminates 5 cm above the carina. Nasogastric tube courses below the diaphragm and inferiorly beyond the
film. Lung volumes are low with crowding of bronchovascular markings. There is a left retrocardiac opacity. There is no
pneumothorax or pleural effusions.

Significant error Insignificant error mission
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NRIDEELD M
FEERRAIERORIR-[ERFLE | BHORBEEZRE

EEERMIOARESEET)IIMedGPTIE., FIZHOXEZTELTOLAZAICTYIR-FTRZLEER

B HEBEZRIFIL 1000BLL ED/ISA-F 2B IEERER@IOLERAITTIIMedGPTER F LT,
B 20BHEOEZTFAN -4, 800 A G EDERZET - 2IFISEAL, REEMICLIZHBERITMICIZFEETEEALTNS,

MedGPTOBEE X EZ B REDRBEEFHICLIERIEDORR
EFN-FIVZAL BAEFE 7394 [MedGPT|
e OEZ
FERL ij 7L R l &
:
EREREFRA
(CETLFIVT
No
R
(Fine-tuning) Yes l
BERLIT
- ﬁ BRI [MedGPT|
DEitE=E

©:=reisrons

FIVr=232

— [E &

¥
BPRZEBS(CEIZBERFMET1—F w7
(EEREOETETHEHMLEEMOFEFIRF-L)

o & b
. s . .

pid’s] 20 sy [l EEaE ERF ERE

* RLHF : Reinforcement Learning from Human Feedback, S/EE7NE. ABOI1-FIly o0t R BTI7A /F1-Z0/93FETHB.
HAT ¢ e FEESUNRIFER Copyright (C) Momura Research Institute. Ltd. All rights reserved. NI 18

https://www.nri.com/-/media/Corporate/jp/Files/PDF/knowledge/report/cc/mediaforum/2023/forum358.pdf?la=ja-
JP&hash=3A7430C99A49201FFAA597D516F28ACEOE2FBD4B ©OMATSUO LAB, THE UNIVERSITY OF TOKYO 17
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R2 I DLEANEEICLD.
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o EANEIR-BFECEEL. T-ALETINZEEIDNES,
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