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A Neural Network for Machine Translation, at Production

Scale
Tuesday, September 27, 2016

Posted by Quoc V. Le & Mike Schuster, Research Scientists, Google Brain Team

Encoder €@ |/ € |/ ez [/ e3 |—| € |/ es [/ €

Decoder do _ d: —) dz — da

&#l : Google reseach blog A Neural Network for Machine Translation, at Production Scale

Translation quality
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perfect translation

neural (GNMT)

phrase-based (PBMT)

English  English  English  Spanish  French
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Spanish  French Chinese  English  English

Translation model

TUESDAY, SEPTEMBER 27, 2016 Posted by Quoc V. Le & Mike Schuster, Research Scientists, Google Brain Team

https://research.googleblog.com/2016/09/a-neural-network-for-machine.html

Chinese
>
English

Above; A comparison of translation models based on quality.


https://research.googleblog.com/2016/09/a-neural-network-for-machine.html
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BiY Directly estimate P(y | x) i Estimate P(x | y) to then deduce P(y | x) i
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&#} : Stanford University CS 229 - Machine Learning Supervised Learning cheatsheet
https://stanford.edu/~shervine/teaching/cs-229/cheatsheet-supervised-learning
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a beautiful valley of the wind
at hakuba in nagano, Japan in
a Ghibli style

&#} : https://discord.com/channels/662267976984297473/1008571069797507102 (ZEFA/ERK)
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YouTubeF vy RIVERIHE Y 31 0Icl. BEEEMPILNEETT, 2000 B4 LLEE
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1. HALBEERET 3. WTEVICEELE A EYouTuberP JOY -V EEBNT. FANE B
LT FHLWVESEREZSIZBALIEN TERT.,

2. JE32ZF71%E3. FacebookZ LT ¥Discord ¥ MIZa=F Y- A ERL. MEEE T DR
ZREL FAUARNADEFREBHIEN TEET .

3. UTVYDEEEZRBELLT S, BEATI1-EEHNICEEL. BEAICTHAELENE
BETILT. BEELFZHIRIENTESRT.

4. JVFAMRTUE Y MEEETTS. BEEICEMLTESIIET. Fy /RT3 EEETmHIIL
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5. Y=IvUATATEERT 3. TwitterPInstagramBEDSNST. FrURNOEFFEPILE1-%
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ZNENDEBADFNAIE ZNENOT YRS TEBYZTN HLTIHB L CREBER AR
EROUBIENTESTLED.

&8 Twitteri®igs LD https://twitter.com/imakilo _net/status/1618590614110765057
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[Picture Pall,[ SnapShare],[ImageLink],[ PhotoFlow,
[Memori],[Picsy |, Fotofriends,[ PicTales ], [ InstaSnap ],
[ PictureThis |

EGAET7TUOLEEI10EEZT
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& : ChatGPT(https://chat.openai.com/chat) 10
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&R : ChatGPT(https://chat.openai.com/chat)
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Can GPT-3 write an academic paper on itself, with
minimal human input?
Gpt Generative Pretrained Transformer, Almira Osmanovic Thunstrom,

Steinn Steingrimsson

GPT-3!, Almira Osmanovic-Thunstrom??, Steinn Steingrimsson®*

'OpenAl www .openai.com

*Institute of Neuroscience and Physiology, University of Gothenburg, Gothenburg, Sweden,
‘Region Vistra Gotaland, Department of Psychiatry, Sahlgrenska University Hospital,
Gothenburg, Sweden

Corresponding author
Correspondence to Almira Osmanovic Thunstrom
almira.osmanovic.thunstrom(@gu.se

Abstract

GPT-3 is a powerful artificial intelligence system that can generate text. In this paper, we explore
GPT-3's ability to write about itself. We find that GPT-3 can generate clear and concise
descriptions of its own capabilities and features. This is a significant advance over previous
systems, which have often struggled to produce coherent text about themselves. We believe that
the benefits of letting GPT-3 write about itself outweigh the risks. However, we recommend that
any such writing be closely monitored by researchers in order to mitigate any potential negative
consequences.

&#} : Can GPT-3 write an academic paper on itself, with minimal human input? https://hal.archives-ouvertes.fr/hal-03701250/document
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i Y Graphical user Multi-touch
i L / AEE interface (GUI) user interface

2= D Bk PC Macintosh iOS (iPhone, iPad) ChatGPT
[RiE R Workstation Windows 95 Android Alexa/Google assistant
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&M : https://commons.wikimedia.org/wiki/File:Gdscript3.4.png (by SakuraMiyazono, CC BY-SA 4.0) ; https://commons.wikimedia.org/wiki/File:XFCE-4.12-Desktop-standard.png

(by Martin Wagner, CC BY-SA 3.0) ; https://commons.wikimedia.org/wiki/File:Aldea Digital 2013 01.jpg (by ProtoplasmakKid, CC BY-SA 3.0) ;
https://commons.wikimedia.org/wiki/File:ChatGPT_Wales_Tiananmen_Square_2022-12-30_181035.png (by Rolf h nelson) ; ZFfADH 14
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Model scale (training FLOPs)

&#l : Google research blog Characterizing Emergent Phenomena in Large Language Models (THURSDAY, NOVEMBER 10, 2022)
Posted by Jason Wei and Yi Tay, Research Scientists, Google Research, Brain Team
https://ai.googleblog.com/2022/11/characterizing-emergent-phenomena-in.html ; ZHD MIZED#F
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Singularity

= When humans transcend biology
with the power of technology

ABEIDMANDIC LD T
EVPFHVRPRFEEE T DT

&l : Ray Kurzweil “The Singularity Is Near: When Humans Transcend Biology” Penguin Books (2006/9) 17
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BX gEA [EBRXEmzEXx%5] (Feb.17, 2023) BHEES Al PT https://note.com/akihisa_shiozaki/n/n4c126c27fd3d
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THERE"S AN AI FOR THAT

Als for tasks. Updated daily. Brought to you by Al With Vibes

Now

Image generation -~ Video scripts + Task automation +

Video script generator & Autory

Job descriptions + Personal information web search + Audio to text +

Recrooit & Hush Privacy Al & Al Magic Writer &

Career mentoring + Podcast editing - Email writing «+

CareerGPT @ Castmagic @ EffectiveApe &

&R : There's An Al for That https://theresanaiforthat.com/

19
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& . Weekly Ochiai 2023F2H1H 235 4RKAI [ChatGPT] &BARDFZ/ARIEEM https://newspicks.com/news/8063086/body/
https://openai.com/timeline/ %% &(CZHD MIEDHRT 20
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&R . “Who Owns the Generative Al Platform?” by Matt Bornstein, Guido Appenzeller, and Martin Casado (andreessen.Horowitz ; January 19, 2023)

https://al16z.com/2023/01/19/who-owns-the-generative-ai-platform/ &+ & (CZHD MIZEERL

21
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&} UA_Flight_175_hits_ WTC_south_tower_9-11.jpeg: Flickr user TheMachineStops (Robert J. Fisch)derivative work: upstateNYer, CC BY-SA 2.0 via Wikimedia Commons
CDC/ Alissa Eckert, MS; Dan Higgins, MAM, Public domain, via Wikimedia Commons; Andreas Weith, CC BY-SA 4.0 via Wikimedia Commons
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&#l : Bar-On et al. (2018) "The biomass distribution on Earth” PNAS June 19, 2018 115 (25) 6506-6511; ZEM AT
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France endures its hottest day ever as
AFYIADKPBHTAROV &5 EE‘GZm,#bﬁénLEB Europe swelters in heat wave

ROISFETHIR 18:42 BEM:: I7FINZ/AFID [ AF2D, PEEK]

\ By Ivana Kottasovad, CNN
@ updated 0118 GMT (0918 HKT) June 29, 2019

Europe has been struggling with a major heat J

wave in recent days

7

& . AFP BB News (20197H1H 18:42) https://www.afpbb.com/articles/-/3232942 ; Ivana Kottasova “France endures its hottest day ever as Europe
swelters in heat wave” CNN World (June 29, 2019) https://edition.cnn.com/2019/06/28/europe/france-record-temperature-heatwave-intl/index.html
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A

&l : United Nations Climate Change COP27 https://unfccc.int/cop27
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World Ocean Yearly HC, 0-700m -
1957-1990 reference period
12+ [1969-2003 trend, 102 J/yr] -12
i Present paper (average of 4 seasons) [0.32]
~ilp—— Ishil and Kimoto (2009) [0.24] -
8 ——@—— Domingues et al. (2008) [0.41] g 8
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Year

& ZEHMA [2> - Z/R>J (NewsPicks 2020) EI6-8 ; Levitus et al. “Global ocean heat content 1955-2008 in light of recently revealed instrumentation problems”
GEOPHYSICAL RESEARCH LETTERS, VOL. 36, L07608, doi:10.1029/2008GL037155, 2009 ftp://ftp.nodc.noaa.gov/pub/data.nodc/woa/PUBLICATIONS/griheat08.pdf
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B NHK BRBEES R0 EOE BIRASHIRDREEIMER < (20214188H 188F4957)
https://www3.nhk.or.jp/news/html/20210108/k10012804311000.html
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hOSTE
877hPa
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LRty
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DB - 4775 7RER : N\ »
1,269% (£MH) :

ERDKRE - KRFRX :
521,715F (£E)

<HBFIERICLZRRBXAORKEE (BFERP2RINFRAHPELD) >
&# : https://plaza.rakuten.co.jp/chizulove/diary/201409290000/ ; https://books.bunshun.jp/ud/book/num/9784166609802 41
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A STRAIGHT LINE

Longer lives and higher income go hand in hand.

T
o
2
804 &
g
o
X
4 O
&
-
70 -
®
604
Income (GDP per capita)
—4 4 4
LEVEL | LEVEL 2 LEVEL 3 LEVEL 4
$2,600 $8,080 $24,200
Constant 201 | §, adjusted ‘or price differences Sources World Bank{ 1], IMF[ 1], IMME[T]. UN-Pop{1] & Gapmnder{|.2,34]

&#l:Rosling, Hans; Rosling, Ola; Rosling Ronnlund, Anna. Factfulness: Ten Reasons We're Wrong About The World - And Why Things Are Better Than You Think.
Hodder & Stoughton. Kindle fx. 48
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A SLIDE

In this graph dots may represent countries, or, wherever we had data, we split a country into
five income groups, each representing 20 percent of the population. This shows 2013,

Babies per woman

4
L 2

* *
LEVEL | LEVEL 2 LEVEL 3 LEVEL 4

Source: Gapminder{347)] basad on GDL{17 USAID-DHS[1 ] UNICEF-MICS & OurWoridinData[10]

&#l:Rosling, Hans; Rosling, Ola; Rosling Ronnlund, Anna. Factfulness: Ten Reasons We're Wrong About The World - And Why Things Are Better Than You Think.

Hodder & Stoughton. Kindle fx. 49



230324 MEXT © Kazuto Ataka 2023, FEFEE

SFC

1> REENST THD Z HOLDINGS
Society » Historical Data

Total fertility rate in India, from 1880 to 2020* .
SThe IndianEXPRESS

JOURNALISM OF COURAGE
*
8
Home / Lifestyle / Health / Total fertility rate dips in India; find out what it is and how it is calculated
o]

Total fertility rate dips in India; find out
: what it is and how it is calculated

According to National Family Health Survey-5, the current fertility rate is slightly lower than the
replacement level of fertility of 2.1 children per woman

"
-

ADVERTISEMEN

By: Lifestyle Desk
News Delhi | May 9, 2022 B:50.26 pm UNewsGuard

N = S Q Q D Q AQ AN ] Q Q
-0 o N\ o 3 o N o° A a® o o
© Statista 2022 &
0 Additional Information Show source @

&#}:Statistia https://www.statista.com/statistics/1033844/fertility-rate-india-1880-2020/
The Indian Express (May9, 2022) https://indianexpress.com/article/lifestyle/health/total-fertility-rate-dips-india-national-family-health-survey-calculation-7907946/
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billion dollars ; Global

m) AIxT—SPFEEDRH

Rank * Name Market Cap Price Today Price (30 days) Country
) AIXT—SEESBRBORT
2 Apple W

1 D $2535T  $160.25 - 0.83% = USA .
= « ) AIxF—SEBMEILTVSSH
S 2 Qe !:’1'5””“ $2088T  $28057 - 1.05% W == USA

3 B S?a”d: Afgmeo $1886T  $858 - 0.00% \\V’/\/ = S, Arabia
=) 4 (5 Mehebet(Google) $1354T  $10606 - 0.19% M/r = USA

GOOCG

) 5 a ,t\vmwazon $1005T  $9813  ~0.59% W = USA
[ 6 NNV\SJD'A $66733B  $26779 - 152% /\/*\/*'\/ = USA
=) 7 B Berkshire Hathaway $665478  $29892 - 0.18% W k= USA
4 A T.eila $602.47B  $190.41 - 0.94% W\'\_/vJ“ & USA
= s 0 mt_afa Platforms (Facebook) $53410B  $206.01 - 0.85% w == USA
m g0 i SMC $481218  $9279  ~190% W 8 Taiwan

TSM

& Bifi%a%8 CompaniesMarketCap.com (3/27/2023 12:55]ST) 56
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1750~ 1900~
ST o)L — i > SRS

DETAILING

BR mEMA BEEEE EEBEERS FEEBIENR B50ER (2016.1)
http://www.meti.go.jp/committee/sankoushin/shin_sangyoukouzou/005 haifu.html TEDxTokyo 2016 “Shin Nihon” by Kazuto Ataka (2016.10.22)
https://www.youtube.com/watch?v=G6ypXVO_Fm0 58
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PR IR ? 2030~357

ar BB AT > - 2RV )(NewsPicks 2020) K2-31; ZEMA RHEEED EXEEERS NEXBEIS $£50&R (2016.1)
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Antibodies and other
immune cells

Spike protein

oo
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. %
Cell v, .
Spike protein mMRNA '...-'.'
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Ribosome
\'
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- .l(‘;/{"‘ iy
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&l : K[E NIH National Human Genome Research Institute “Understanding COVID-19 mRNA Vaccines”
https://www.genome.gov/about-genomics/fact-sheets/Understanding-COVID-19-mRNA-Vaccines
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Software 15 eating up the world*

Y &)

* Mare Mndreessen
n Wall sreet Journal

&R : “Why Software Is Eating The World” By Marc Andreessen (Updated August 20, 2011)
https://online.wsj.com/article/SB10001424053111903480904576512250915629460.html @WS]J]

62


https://online.wsj.com/article/SB10001424053111903480904576512250915629460.html

2222222222 © Kazuto Ataka 2023, FEFE R
Z HOLDINGS

BE(CE =22 I DEFICZEA

.« DOBWBEZETdisruptionHicE
FEEDOIREHNESTIEOOTULD

&Rl

Wt
at

FINTDHT 63



230324 MEXT © Kazuto Ataka 2023, 3458

TESLAA SRR A DR HE 15D S Hooms
BHEIEEX—H—(C

Tesla blows past Toyota to -r =
become most valuable
automaker in the world

Kirsten Korosec @kirstenkorosec / 11:55 pm JST » July 1, 2020

&#l:Tesla blows past Toyota to become most
valuable automaker in the world

Kirsten Korosec@kirstenkorosec / 11:55 PM
GMT+9eJuly 1, 2020 (TechCrunch)
https://techcrunch.com/2020/07/01/tesla-blows-
past-toyota-to-become-most-valuable-
automaker-in-the-world/ ; ZEFHADH
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Key Questions

* ZOVWDHEREILEEHEETDIANZE CTSNDIDN?
o IRDBIFTAISIZDDON. iIxDEIESNDAICIZDDH?
« TOVDRIZEHHEIEHNKRDDIANZE TSNDIDN?

B ZEMA [KRI(CETDIRKEZEZ D] $H700 EILR SFFREBMARRETAS B&E (October 4, 2022) 66
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4 O3 A [ ] so&F
1. Y—— SONY 1946
2. OB FaT accenture 1989
3. hIYEHE TOYOTA 1937
4. MBALRTIL—T AsahiKASEI 1931
5. BZRERR TG 1910
6. BRDZ% AJINOMOTO 1909
7. NTT=—%4 NTTDaTa 1988
8. JIBFETE B Kawasaki 1896
9. B> hU—-J)L-T = 1899
10. B ETAZTRR INR SHscwin 1965

&#l : https://job.career-tasu.jp/2023/quide/study/ranking/3_01.html#anc (as of 10/25/2022) ; EtD T T YA b, TEIAD
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1t 5tAva
[ ] 50#EXUT
1. Space X SPACE>X 2002
2. Tesla T=5Lnm 2003
3. NASA* @’ 1958
4. Lockeed Martin LOCKHEED MARTIN f% 19952
5. Boeing (L OoEING 1916
6. Apple 1976
7. Google Google 1998
8. Microsoft BT Microsoft 1975
N h NORTHROP GRUMMAN 1994*3
9 orthrop Grumman PTHIOr Sr
10. Raytheon Technologies e o e 2020%4

* National Aeronautics and Space Administration *2 Lockeed 1912 / Martin 1912 *3 Northlop 1927 / Grumman 1929 *4 Raytheon 1925/ UTC 1929
&# : https://universumglobal.com/rankings/united-states-of-america/ (as of 10/25/2022) ; EtD T I YA &, BEIADHT
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SpaceX is looking for

planets. We are an g

G S
Seh | SPACEX
APPLICATION SOFTWARE

AVIONICS

AVIONICS - HARDWARE DESIGN

BUILD AND FLIGHT RELIABILITY

CIVIL ENGINEERING AND CONSTRUCTION
COLLEGE AND UNIVERSITY - INTERNSHIPS AND CO-OPS
ENVIRONMENTAL HEALTH AND SAFETY
FACILITIES AND PHYSICAL SECURITY
FINANCE AND PURCHASING

FOOD SERVICES

GUIDANCE, NAVIGATION AND CONTROL
HUMAN RESOURCES AND OFFICE SUPPORT
INFORMATION SECURITY

&Hl: SpaceXtt 3k Ahomepage “Find your future” https://www.spacex.com/careers/
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SpaceX is looking for wg

planets. We are an eq

INFORMATION TECHNOLOGY

LAUNCH - ENGINEERING

LAUNCH - TECHNICIANS AND TRADE SKILLS

LEGAL AND GOVERNMENT AFFAIRS

MACHINING OPERATIONS

MANUFACTURING AND PRODUCTION - ENGINEERING
MANUFACTURING AND PRODUCTION - LEADERSHIP AND OPERATIONS
MANUFACTURING AND PRODUCTION - QUALITY ASSURANCE
MANUFACTURING AND PRODUCTION - TECHNICIANS AND TRADE SKILLS
MARKETING AND COMMUNICATIONS

MATERIALS ENGINEERING

MISSION MANAGEMENT

NON-DESTRUCTIVE EVALUATION

PROPULSION ENGINEERING

SALES

SATELLITE DEVELOPMENT

SOFTWARE - LAUNCH VEHICLES AND SPACECRAFT

SPACE OPERATIONS

&Hl: SpaceXtt 3k Ahomepage “Find your future” https://www.spacex.com/careers/
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SEC
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sSPACEX

STARLINK - BUSINESS OPERATIONS
STARLINK - SATELLITE AND GATEWAY
STARLINK - SOFTWARE AND NETWORKING
STARLINK NETWORKING

STARLINK PRODUCT

STARSHIP - ENGINEERING

STARSHIP - TECHNICIANS AND TRADE SKILLS
SUPPLY CHAIN MANAGEMENT

TEXAS TEST OPERATIONS

VEHICLE ENGINEERING

&Hl: SpaceXtt 3k Ahomepage “Find your future” https://www.spacex.com/careers/ ; SpaceXtt Starlink homepage https://www.starlink.com/
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&#Hl . Baisheng Li, et.al. “Viral infection and transmission in a large, well-traced outbreak caused by the SARS-CoV-2 Delta variant”

https://www.medrxiv.org/content/10.1101/2021.07.07.21260122v2



230324 MEXT © Kazuto Ataka 2023, 3458

SFC

KEIO UNIVERSITY

Ed oL, (! t.&% Discover Z HOLDINGS

FHE LT Excellence.

ARSEOBRELMOWRE oo

BEMEHN - 1/ "= 3028

H
E

£

[ 1ESEDOBRER (L) FOm
1000 L (BF2E) HF 10 L DOIEES
800 | e t (FEN 10602 2R
},-"t
400 | i X5/25
200 | r3:1/91|305 o™ ’, oasp0m1 AV IEIY
. ° # =278 | %@ﬁgﬁﬁ
| 1 T
100 + [ 4 I t=48H %
80 | 3 : -
2.0/108 % &% & 2 e S
e & t=328 " ,."' A
20 | 4 : * 1 Y
| y &f&\, L :
10 | K. o .
8 | eﬁ#: ® I
| 1
4 i L] 1
% | ., 3A18H 4818 5E18 :6H1EI
| | | I '
(=4 : BEHEENS) 28 148h5088
= BKEL kL
5 %\L\fﬂg‘ﬂ&?’{%:& %2020.6. 16 R FIRESETHHE (?kﬁgﬂgglﬁﬁfgé;ﬁg)
cLET M TF-20HZEEE (RERKAXR REZEO—SPHEIEFTEER. )
cEAERO "2 00 0ERIRE ) (BEABRREOIL—AHNEBKSLICERDZ L, )
> [E-H#HEBEK - KENEELTT -2 ICE I RAENFEERIR 1

&R : CSTI BEARSTEEMAASR /36 (2020.7.1) TORAMEEZE (RRAFHER) RHER 79



230324 MEXT © Kazuto Ataka 2023, T~ 5
Z HOLDINGS

Mathh7aWEBRZE R TSR0

B ZEMA [KRI(CETDIRKEZEZ D] $H700 EILR SFFREBMARRETAS B&E (October 4, 2022) 80



230324 MEXT

inear (#RAZHY) vs. Exponential (5£%RE8%1#Y) | © Kazuto Ataka 2023, TS

=== Linear (#AZ(9)
(FEAfE1) BH1TDIEZ 3 vs. BH10% T DIBZ 35— e

Exponential (F8#%E9%%89
P SRR 7 HoLDINGS
Day1h*5Day30 Day31h'5Day60 Day61h5Day90
300
30 250
4000
25 200
s 20 150 3000
=118 15 100 2000
10
50 1000
5 90
O O 0 ----------------
1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86
day day day
1000 1000
O9Z25-)I 100
(F#ZBEERD)
/
'd
U4
1 1 1
1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86

Bl ZEMA [2> - Z/Rk>] (NewsPicks 2020) E1-1 81



230324 MEXT © Kazuto Ataka 2023, T~ 5
Z HOLDINGS

%ﬁﬂ/lu\%j@?l 25
LZ‘}‘C \Y. DD

B ZEMA [KRI(CETDIRKEZEZ D] $H700 EILR SFFREBMARRETAS B&E (October 4, 2022) .



© Kazuto Ataka 2023, T 3F#E &
=G
Z HOLDINGS

NN SREEDIRIADRT

K < H SRR AHDE

« BN EZOREDOFERIZIT
MSZE,. AIYPT—4 D]
Y OVANAYN

o« Al vs AR VS
E (ST EHBEEE
+ FICABRDDH5PS E?;éégf&
TIN5 E1— GANETOHE
T+ 2 OND—ZFRALT %2018 (TEA
¥ TOHhZEERITDA BESpa

B TEMA - KEFISE [ESICFECAICEDRDALl  BirsTs 20165485 (http://www.hitachihyoron.com/jp/pdf/2016/04/2016_04 _00_talk.pdf)
faEps EdTechZine 2019.2.22 (https://edtechzine.jp/article/detail/1807)

&3



http://www.hitachihyoron.com/jp/pdf/2016/04/2016_04_00_talk.pdf
https://edtechzine.jp/article/detail/1807

230324 MEXT © Kazuto Ataka 2023, FEF#E 5L
Z HOLDINGS

SIRHBENTULNDS]

T—HAPBATI2FTA AMDIVE 3>

[—5 EAIDFF DN ZHFEHDO]

& T I I>T A AMBRT LR U—2R (2014.12.10) http://www.datascientist.or.jp/news/2014/pdf/1210.pdf% k%

84


http://www.datascientist.or.jp/news/2014/pdf/1210.pdf

230324 MEXT © Kazuto Ataka 2023, T~ 5
Z HOLDINGS

H ' E SR TTHDOEREBENZEL

WRDOUNRSILT —Y

BESE || H5REE + eI REARR
(AAEE (52/97) HE

 BRRCEZERE | - Bk . EERES DI, F—HRUT R
U. 5%, BT - BEWOSALU— | - MECEICHINS .| BEHEEANLAS,
BCENTES | 7RV . BEIEH s

c EUSEDIE | « SSRSCEHH | - So What&#gh - #Etisms
DE-STVBCE | BERE->THRIC BRUBKASLEN - SR - 4
MERTED ez BS TP . EBRRFORA

z NEEBER. R - F-STIIZFUSY

BRICEER(CDRT | DER
27 "~ + Prompt engineering

ail ZEIA [T—FRICalcESR AR E 7 HFT 77 (CEVTTRE ] ITEAMst¥ =7+ —2015.5.23 (http://www.applstat.gr.jp/seminar/ataka.pdf) Z&—&MELE 85



http://www.applstat.gr.jp/seminar/ataka.pdf

230324 MEXT © Kazuto Ataka 2023, FEFEE

T — A XAID N ZFREE IR DIZEHD Z HOLDINGS
3DDAFILEZY K

REH I UIZ LT,

ESRAFETEIEL,
ES%2H BRI DS
(business problem
solving)

F—4
I>S=F7U>D
(data
engineering)
RatEEE, DTNRRE
DL, 1EHRAE, AT
B/ EDIBIHRBIFE R D]

BZEREL. E5h

S—IYAI A%
ERDHDIIERD
£IICL. EH&. EH
TEBRDICTDNH

& F—IYA I 71 ANBET L AU U —2Z (2014.12.10) http://www.datascientist.or.jp/news/2014/pdf/1210.pdf %6



230324 MEXT © Kazuto Ataka 2023, FEF#E 5L

SFC
Z HOLDINGS

Z< DTF—F=zt8OhZEEL., /RS ZENTEDH

s FHETEE<LEEBEREDT —FZLVNIIHRDSDH

* REDFT—H(IProgramming@EHT —HF LT
U > O3 — )LV ERR TR0

e FI(IExcel. Tableau. 2L TTENIESQL. Python. .
COVWDSEDICH T BEIMmLERDREIRAZETCD

B ZEMA [KRI(CETDIRKEZEZ D] $H700 EILR SFFREBMARRETAS B&E (October 4, 2022) -



230324 MEXT © Kazuto Ataka 2023, FEF#E 5L

==

= ol

Z HOLDINGS

Liberal Arts&STEAM
URS)L - P—Y i
(BIBtR) R
3F . (E@W¥ B

- BRHR&EIFEHE (W) (ol o RIEF « ARERICSTEAM
sncuweafFUsr7co 18 (artes
HELUTEEZRHIHE m\echanicaég &)ﬂ?

e XU v . [0—vEBEACIESHE . - (FNTZEZFR<
%%éég?aféﬁkixéﬁ 4% :ig © mH ERREE
E(CHWNTHELE, 19t (I D22R) TECHEEFINR
P20 ET [ A DREDGD ity 0\
B (RIS - 2/) O A
HAK| (Wikipedia) =

&R EAA (2> - ZR>0 (NewsPicks 2020) E43-9 o8



230324 MEXT © Kazuto Ataka 2023, FEF#E 5L

SFC
Z HOLDINGS

GIGAWEIE, | IR EELE

e KHEICCOEZRLKITIRSEROBERENME., . —A
2MbpsT (3 <HEIE, | | HEN(L100Mbps, £29+Mbps(IinE

o AIVMZFEO>TEDKIDICELLHIKTTEZDIDON
. ;@ﬁAﬁ&DbDTﬁMTM5@@\\WW%% T—5—.

K, STEH,. Ry MND—2D, T—4, AL, UI/UX. . CD
NWLELE (C DU\ T ODIBERZEZ D IR TNUIERIRDR LY

B ZEMA [KRI(CETDIRKEZEZ D] $H700 EILR SFFREBMARRETAS B&E (October 4, 2022) %9



230324 MEXT

(EEE

&9 DR CRDdE

© Kazuto Ataka 2023, FeF# 5l
Z HOLDINGS

90



230324 MEXT

“RE"DORHIEN

Equation of “the Future”

© Kazuto Ataka 2023, FEF4E 5L
SFC
Z HOLDINGS

KK =

Dream

Future

¥y

Tech

THA>

Design/Art

R BN "S> - RS AIXT—SRRICHIT 2 AADEEE AMER] [1-14
BEBERTRE REHRD—F>0 - J)L—T (8E40) BMER (2018.11.27)
https://www.kantei.go.jp/ip/singi/kyouikusaisei/jikkoukaigi_wg/kakusin_wg4/siryou.html

. BE
. BR/Y—ERHE
C R EFILEE

91


https://www.kantei.go.jp/jp/singi/kyouikusaisei/jikkoukaigi_wg/kakusin_wg4/siryou.html

230324 MEXT

RARICHDT].

= (CEREZ R

CNSOENEED - Y

© Kazuto Ataka 2023, T 3F#E &
=G
Z HOLDINGS

LD <73

1> K&

BWERS SNTEARANICIER D THS TIE

=7

S CH\IBE)

([EDHVRLY (ERREESES

B ZEMA [KRI(CETDIRKEZEZ D] $H700 EILR SFFREBMARRETAS B&E (October 4, 2022)

92



230324 MEXT

FHHETDIN

(CR R 1RV TRl 7iifE 2

&R 7E)|EMEER http://www.tokugawa-art-museum.jp/exhibits/special/2018/br/

© Kazuto Ataka 2023, Fer#g 8l

Z HOLDINGS

IBERD DI SINRNTRFT*

/*9EIE19$ (1591)
H. {S&H(CYiE=xdm
bnr 5F'H7F73‘ @b

KL\T._;M’]

ﬁl D C 'Iféd)/‘RE(L}Eﬁ

~
2

93


http://www.tokugawa-art-museum.jp/exhibits/special/2018/br/

230324 MEXT © Kazuto Ataka 2023, 3458

17 . n” \ SFC
Design"MEDLHD Z HOLDINGS

RE E&/P—E X8 % - TFIVERE

BE

usEEEEmEEEEN SEEEEEEEEEEEEY

&h

RALLLLLLL AL L L) P
AF

1%“7—-: %: - b professio

Ean nal firms

HEHDHD
3 S
(G2 I

LLLLLLELRS

/

[S
I%j]lll-ll--l

HENHDHD

assssssssmmsEmmsnmn?®

fum
u
*

R&D -
B I smapsosd
S- T . RENSOVYF
% : Ty IE
. O - mmEnsosy
7 e N
DARPA/DO
DOE
— ‘ = ES e
"----------------------------:-{Vw ~ ’
PhDERY
S>>k

arl o TEHA [ - TIRVVAIXT —AIRRICHBITDIEERDOBEEAMBR] BEBEETRE BMEHRDJO—F>0 - JIL—F (E40E) @HEn
(2018.11.27) https://www.kantei.go.jp/ip/singi/kyouikusaisei/jikkoukaigi_wg/kakusin_wg4/siryou.html

By Rjcflyer@aol.com https://commons.wikimedia.org/w/index.php?curid=12976762

By Turbo-myu-z https://commons.wikimedia.org/w/index.php?curid=45566080 , ZEFIADHT

94


https://www.kantei.go.jp/jp/singi/kyouikusaisei/jikkoukaigi_wg/kakusin_wg4/siryou.html
https://commons.wikimedia.org/w/index.php?curid=12976762
https://commons.wikimedia.org/w/index.php?curid=45566080

230324 MEXT © Kazuto Ataka 2023, T~ 5

SREARER(D 2 DDA =E5

Z HOLDINGS

—

FrwTIIE (I1TA)

stepl
J—I)LdD
RiR&D

------------------------------

77

H

------------------------------

Y

stepl step2 ‘ Y ) Y )
FrvIzsE FI5FD

\ 7 STE . T step2 step3 step4
A IR - BEADE T5FD
TDZk A RARsD W . T

&Rl TEIA  [FMEORNIFIECE S (perception represents intelligence] Diamond /\—/{—R - EZ®X - L E1— (2017/5) 95



230324 MEXT © Kazuto Ataka 2023, T~ 5
Z HOLDINGS

MU WEFRZ=4E
HlTDAZA NEHL

G

-/ \
DN ?

L

B ZEMA [KRI(CETDIRKEZEZ D] $H700 EILR SFFREBMARRETAS B&E (October 4, 2022) 96



230324 MEXT © Kazuto Ataka 2023, FEF#E 5L

F—FXAIERIF T BHATRHSNS 2 DDS SFC

Z HOLDINGS

HEDELELEERSL CNHS5DHREF

E~ -
« NRIDYASRHLS Tar udntition’ . EIEE B
- SERE RS A&7
o ABEIEARS UL Vi s ERNZEVIIZED
IBEZidft 9 BE(CE
RIBEIC

_________________________________

JI
|
Q
EE
S0

. | HEEMA
X Al . %‘;ﬁ_ﬂ . Uj—m-a\\/_

&#  gEIA  TAIHERESRZAZEESEZSDN] Diamond /\—/{\—-R - EZRX - LEa21— (2015/11)
ZEMAN "S> - TIRV'AIXT—FRRICBITDEHAOBEEAMER] BEBLAERTSE BMiEHIO—F>20 - JIL—F (8E4[E) GHER (2018.11.27)
https://www.kantei.go.jp/ijp/singi/kyouikusaisei/jikkoukaigi_wg/kakusin_wg4/siryou.html

97


https://www.kantei.go.jp/jp/singi/kyouikusaisei/jikkoukaigi_wg/kakusin_wg4/siryou.html

230324 MEXT

(FEECDERFEBRICIDODTITOHDN TS/

43T (Bl%) 1868

B4

Thomas Edison 21i%

FEXT4EEEGR 1905
RiBETAIZE 1946

SONY

HIRK 38i%
BXHBEX 257%

=aaN
1859

Albert Einstein
267%

EshDFA 1875

WTESRAIXE 1917
BREHERT D

AR IS EE National
DB Panasonic

o WFSEZB) 247%
iy .
Graham Bell 28i#% FHBR 165

&#}: Wikipedia, ZEFADH

© Kazuto Ataka 2023, F a5l
Z HOLDINGS

GoogleglZ 1998

Google

Larry Page 257%
Sergei Brin 25i%

AppleglZ 1976

Steve Jobs 21
Steve Wozniak 267#%

98



230324 MEXT © Kazuto Ataka 2023, AEF#E 5L

;@\lr\

PDFE(CRBDDEIEBEDAEISIBASHNED [EAN] Z HOLDINGS

Old Game New Game

« IR EDFRF THRULA - cHENDZDANBIEZ/RL)

(BEtgiEx. BR=EEHY) EVETOD . ED YA GREIAC (N
.  EXEE. EROMEIEE DALY
*“I‘% I% /£1$ E?t‘i& i /| — = s =
THAICT DN GREXFaXT
(ERISEHDEPIR =) gy
s O TIRATHBHRED #  EARGERE CHEENETNESH
R AYN FENBD3ICVAZEI>TULBA

= HADHT

i
it

99



230324 MEXT © Kazuto Ataka 2023, T~ 5
Z HOLDINGS

BEOH(CRERSIVWAMZMANEALTE DN

Rt ZET A KRZEXDA
(BIfF1E3E - BEEHS)

15 (CHiER < 2 HRTIZINE SR
eI RCHCZREIRIFTINS A

B 11/16/2018 WA MNIAEEIEE >3 > (CET 3BMRAR TORETHAKITIAH 100



230324 MEXT © Kazuto Ataka 2023, FEF#E 5L
Z HOLDINGS

EAROAB DRGERDIFAS (FHE T

o E540 collective intelligence

* AEAEDMDIODENWNSIRIRZRD . MERHDTSE
MH=zREU. AZE8hT. .

 EDTZVRRDIZHICHBIRESTESTAZEZTIAH, [EL)
ZIRTNT. B EEHET

o BRARAIEZ—DICDRFFICLTLL

B ZEMA [KRI(CETDIRKEZEZ D] $H700 EILR SFFREBMARRETAS B&E (October 4, 2022) o1



230324 MEXT © Kazuto Ataka 2023, T~ 5
Z HOLDINGS

Some perspectives

&Rl

FADHT

Wt
at

102



230324 MEXT © Kazuto Ataka 2023, T~ 5

SFC

KEIO UNIVERSITY

Z HOLDINGS

August 2022

Netherland

BH . TN [COETEI 70 ~e
WIBRDZEGDIEFSMNEL] (2022-10-
30) https://kaz-
ataka.hatenablog.com/entry/2022/1
0/30/150350

103


https://kaz-ataka.hatenablog.com/entry/2022/10/30/150350
https://kaz-ataka.hatenablog.com/entry/2022/10/30/150350
https://kaz-ataka.hatenablog.com/entry/2022/10/30/150350

230324 MEXT © Kazuto Ataka 2023, 3458

Z HOLDINGS

August 2022

Shinagawa, Tokyo

BH . TN [COETEI 70 ~e
WIBRDZEGDIEFSMNEL] (2022-10-
30) https://kaz-
ataka.hatenablog.com/entry/2022/1
0/30/150350

104


https://kaz-ataka.hatenablog.com/entry/2022/10/30/150350
https://kaz-ataka.hatenablog.com/entry/2022/10/30/150350
https://kaz-ataka.hatenablog.com/entry/2022/10/30/150350

230324 MEXT

ALIRTHI(CHTBE
%

35
30
25
20

15

3018

© Kazuto Ataka 2023, F el

SFC

INIVERSITY

Z HOLDINGS

S fE{CERDZAL

Tnll}

oo«

¢ BBEIR
(2

02042K)

SBHK *

401 501% 601X 7008 80mEAL

*ISMHEREER (2021 7/26-8/1) BEET73.0% (788%k{F) (ChHHBDTILIKRDEIEEEN D B L452REEB MR 57.1%
& ZEHMA [EERDK] https://kaz-ataka.hatenablog.com/entry/2021/08/04/120804 (2021-08-04) ; =HER [HLIRFHORBRIIRR - EEIREETI OB O #1]

https://www.spmed.jp/11_shimin/files/coronavirus_weekly 20210804.pdf (2021&E8H48%) K D ZEHAIERH

105


https://kaz-ataka.hatenablog.com/entry/2021/08/04/120804
https://www.spmed.jp/11_shimin/files/coronavirus_weekly_20210804.pdf

230324 MEXT © Kazuto Ataka 2023, T~ 5

SFC

KEIO UNIVERSITY

228 FiRRRLEEI21EDX DT )L IR Z HOLDINGS
Dmax 7B B WL T2ht,

[5M49A880 E=5 Y VI RiE]

> WAREERO7EHMPSE10,913ACEYD L, MMER#HT75%E8 > T,

45,000A v 1,100%
=]
40,000A 14 2‘,)?16A it
- — EETENBEBTY hidgezad |
900%
35,000A =G HNLE
9/7 | 800%
30,000A 10,913.0A
700%
25,000A 600%
20,000 A 500%
15,000A 0%
300%
10,000 A
200%
5,000A |

S, Yo Y | . AAS - WO - - o | iy ——— : - AN S 100%
! ‘[\
%{2‘1 471 5/1 6/1 71 8/17 94 10/ 11/1 1211 1'@ 21 31 471 571 6/ 7/1 8/1 971 1071 1A 121 ‘h/{il 2/1 31 41 511 6/1 711 821 91

(%) EERRREPRBICLIHROESDELELD, BADBERIEHT 2/, I5LEESDEE
FHELLEOHEAZRIBEN S, BE7HRNOBBTIMEERIEERE LTHE !

&R BRSBTS UISEER  https://bit.ly/3BVaGlo

0%

106


https://t.co/rapzseLHRe

230324 MEXT © Kazuto Ataka 2023, T~ 5

ATAREENE BA [Emax1/4< 500 Z HOLDINGS

[$#45F9888 E=9 VY VI &)

45A -

- IR
40N -
A LHRSEEE (TEMTY)
35A -
8/31
S0 | 44N
25\ - ' 9/7
[}
o ‘| 4.0
15A -
10A - "[I
5A 4 ” ‘I I] i |" '] i ||' ‘||w\\-
p e NN /i Sl
oA ,nl' hll . |!I '"ﬂ | | Ill” [
?{21 9/1 101 1M/ 121 ‘Q 211 31 AN 51 6/ 11 81 9N 101 111 1211 ‘,(41 211 31 51 61 71 81 9N
(GE) HEOIESDEICLD, HROBRIZEHT 310, 25 LEES DX THLLLEOFERERZEEH 5.
B% 7 BROBETHMEE LTEH
(G¥2) BRBEELTARTZHOTHD., RAEET—5 £ LTEESNIBENB S,
(¥3) REHELOBERE=Y Y Y/ SBBERAOREERE 2

& ER#BETE=ZSYUIREER https://bit.ly/3BVaGlo

107


https://t.co/rapzseLHRe

230324 MEXT © Kazuto Ataka 2023, T~ 42 5
Z HOLDINGS

DX DEEEXRE, |

208 1 | 1
218 7x4 30

&Rl

FADHT

Wt
at

108



© Kazuto Ataka 2023, I eF#5 5l

SFC
202211 AKRDCovidirs Z HOLDINGS

2022/11/30 (CHEBEF) RRED

230324 MEXT

1H&®IZEDD 1H&®ZED®D
AR ERE S/ FTRREE FAREES/ A

= 2.1A/11047 N = 2.1A/1404H5 A

= 1.A/5260A = 1.A/668.6 5 A

=%E) ZENA > TJILI U

TET or EBRE/XE2
4.5373/31665 A
1/700 A

i II W

* 3EMEE 2017 F£9 A~2020 € 8 A (’(>7)b@ﬁ%@%CCOvidd)%ﬁ%E@@é%(i’(]—)lz_C('o’ZTdfb\)
R ERE#FE IO DAIILARBRREE=Y U >IaET —4 https://www.bousai.metro.tokyo.lg.jp/_res/projects/default_project/ page /001/022/682/20221201 05.pdf

FHEN BHAOEBRET —IRX—INSEHINEEZEE- > JILI YOS EZhttps: //www.mhlw.go.jp/content/10900000/000906106.pdf 109



https://www.bousai.metro.tokyo.lg.jp/_res/projects/default_project/_page_/001/022/682/20221201_05.pdf
https://www.mhlw.go.jp/content/10900000/000906106.pdf

© Kazuto Ataka 2023, a5 8l

230324 MEXT
. S ¥ IFEI7 7 Z HOLDINGS
Covid D UOF A58 DOER
HA
65mEl L EHR*
100% 7 100% ]
o —eeeee
80%- 80%- . —
., 2022/8/23 e
0/~ 01
60% i 50238123 60%
2021/7/19 :
2021/7/19 § 11/ 2EIE : 76.95%
0% : 2618 : 92.32% 40%:- 4 3[EIH : 64.66%
¢ ~ 2[E18 :20.63%
: 2618 :6256% ; 3EH : 9
20%-1 & H 20%-
9 - T T j T T T T 090 -t ’ » T T T
2021/7/1 2021/11/1 2022/3/1 2022/7/1 2022/11/1 2023/3/1 PTU2021/7/1 2021J11/1  2022/3/1  2023/7/1  2022/11/1 2023/3/1
< 2[BH < 3EH

< 2[|H - 3[E}
* 65U EZSEDMETH D, FHICELDIIE LN DERICHEVTIEESHRBDEFIEZDBEIDEY > LIMhENWT E(SFENNE
110

&Rl FTHILT HEIOOFDUF > OEEIRR https://info.vrs.digital.go.jp/dashboard/ (3/24/2023) kD ZEFALER



https://info.vrs.digital.go.jp/dashboard/

230324 MEXT

DOF > %ZF] D TULVRLY

© Kazuto Ataka 2023, T4l
Z HOLDINGS

BIRIRES(CT DN ARITZET

IR 1o & (RIS

F7380)

&#  FEIA [COETIEIT 70 MOBEIDELKDFSHEL] (2022-10-30) https://kaz-ataka.hatenablog.com/entry/2022/10/30/150350 111



https://kaz-ataka.hatenablog.com/entry/2022/10/30/150350

230324 MEXT © Kazuto Ataka 2023, T~ 5
Z HOLDINGS

HPVOD O3> gp&mnir

June 2013

NIKKE]

NIKKEI.COM

FEBNAT I FE8RPIEN B5HE, BIFAT

BR  FEENADOFERERIEAN BS4E. BIWFRT: BAREHR https://www.nikkei.com/article/DGXNASDG14052 U3A610C1CR8000
201346H14H 21:50 (2013%F6H14H 22:49%4%h)

112


https://www.nikkei.com/article/DGXNASDG14052_U3A610C1CR8000

230324 MEXT

GU
’

fER. HPVDRERER

100.0%

90.0%

80.0%

70.0%

60.0%

<HPV vaccination rate>

50.0%

40.0%

30.0%

20.0%

10.0%

0.0%

&#l: Sekine M, Yamaguchi M, Kudo R, Hanley SJB, Ueda Y, Adachi S, Kurosawa M, Miyagi E, Hara M, Enomoto T. Suspension of proactive
recommendations for HPV vaccination has led to a significant increase in HPV infection rates in young Japanese women: real-world data.

% P=0.00011*
| |
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=== HPV vaccination rate

. HPV 16/18 infection rate
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<HPV 16/18 infection rate>

*Fisher’s exact test

Lancet Reg Health West Pac. 2021 Oct 21;16:100300. doi: 10.1016/j.lanwpc.2021.100300. PMID: 34881375; PMCID: PMC8551838.
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Vaccine effectiveness against HPV 16/18 and 31/45/52 infection

P =0.013*
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- (0/150)
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* Fisher's exact test

&l Kurosawa et al., Long-term effectiveness of HPV vaccination against HPV infection in young Japanese women: Real-world data
Cancer Science (31 January 2022) https://doi.org/10.1111/cas.15282
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At current incidence,
35,000 symptomatic
infections per week
among 162 million
vaccinated Americans

&#Hl : CDC Improving communications around vaccine breakthrough and vaccine effectiveness (July 29, 2021)

UC Davis Health : Delta variant: 8 things you should know about this COVID-19 strain

Updated Aug. 9, 2021
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'Three black teenagers' Google
search sparks outrage

Jessica Guynn USA TODAY
Published 1:10 p.m. ET June 9, 2016 | Updated 11:06 a.m. ET June 10, 2016

TODAY

G‘;Q“L three black teenagers (o U7 n

A\ R BER

A screenshot of Google image search results for 'three black teenagers.’ Google

&# : Jessica Guynn “'Three black teenagers' Google search sparks outrage” USA TODAY (June9, 2016)
https://www.usatoday.com/story/tech/news/2016/06/09/google-image-search-three-black-teenagers-three-white-teenagers/85648838/
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* DeepFake. . . AIICBEARBICBERBNIRLVVEIRN I TICAREICFE
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WERFXTDOISRICDFELUNE SRV outlier (UMUE) BIRFZEMNE
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BHS5%ZIEU<IBHET 57 (Self awareness)
Bz #E9 37 (Self regulation)

ZERICEAENIT B THI9 S5 (Responsible
decision making)

ANEDENDDEVSERE EMEZ R I D7 (Social
awareness)

ANEXZDD ., EZd 9 (Social relationship)

Emotional social intelligence. . CN5Z8B TCTS5MNRL)N
BB (CIHMEN TR,  TIHEIHWI(CFZ
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« /N&R. FEEOESFOIEMAE, » « D, BEN (CXEPFEZIE
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A, EERIEDIREH fHA LTS (H8Rk)

b= - » - BAEN D <<EX ZOEAD
b 7- Ego \ —
ORI, o - % LICRAS (G o R

“BD - ZRZHED" “BE .= —>3>"
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—7R>J (NewsPicks 2020) 584E L D; TIMSS 20155 —4. Student Achievementd KUStudent Engagement. Kk DEZFEFALER

Students Like Learning Mathematics Grade 8 http://timss2015.0org/timss-2015/mathematics/student-engagement-and-attitudes/students-like-learning-mathematics/
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Stanford University
Pantas and Ting

Sutardja Center
. for Entrépreneurshlp & Technology .. EXTREME

P4 design for extreme affordability

Berkeley Method Curriculum

. ARE YOU EXTREME?

What do you get when you cross a bra
A TRAIN STORM!

Successful
Alumni

Innovating
in Industry

A Richard Newton Industry Path
Distinguished
Innovator Lecture
Series

Berkeley Method g '
Entrepreneurship:
Bootcamp or
Semester Course
Format

NOT YOUR AVERAGE CLASS

students + ideas + empathy + perspiration = innovation + impact
DESIGN FOR EXTREME AFFORDABILITY

New Venture Path

Awareness -> Theory -> Practice -> Mindset

&R http://scet.berkeley.edu/undergrad/, http://extreme.stanford.edu; ZFFIA > - Z7Rk> 1 (NewsPicks 2020) #4E XD
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Mathematical concept Musical scale
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& https://ja.wikipedia.org/wiki/ 2 7 )L :Goldbach_partitions_of the_even_integers from 4 to 50 rev4b.svg
https://en.wikipedia.org/wiki/Scale_(music)#/media/File: Whole_tone, lydian, and_major_scales.PNG
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SINCE 1828

squinny

to squint

WORD OF THE DAY
z 20174 6H8H

LEARN MORE >

&1 . Merriam-Webster iOS dictionary (as of Jun 9, 2017)

hard b \hard\

adjective

: very firm or solid : not easy to bend, cut, etc. :
not soft

: physically or mentally difficult : not easy

: difficult to experience : severe or harsh : having
a lot of pain, trouble, or worries

Full Definition

1a: not easily penetrated : not easily yielding to
pressure

b of cheese : not capable of being spread : very
firm

2 a of liquor (1) : having a harsh or acid taste (2) :

strongly alcoholic

b : characterized by the presence of salts (as of
calcium or magnesium) that prevent lathering
with soap <hard water>

3 a: of or relating to radiation of relatively high
penetrating power : having high energy <hard X
rays>

b : having or producing relatively great
nhotnaranhic contrast <a hard neaatives

Ol O
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fit] 32
(BEE 1901-1978)
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A

Ludwig Wittgenstein
(B¥% 1889-1951)

The limits of my
language means
the limits of my
world. (FLOOSFEDIR
FSFLADIEHFDIRFATT)

B VAT - IR [ ARIDEER]  FEisE (1965/10 [$7E1) 88) |,
https://www.brainyguote.com/quotes/authors/I/ludwig _wittgenstein.html

https://www.brainyguote.com/quotes/authors/p/paul dirac.html
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Paul Dirac
(YPIRFE 1902-1984)

God used beautiful
mathematics in
creating the world.
(fRECDEHDAIE(CHTIZ=D
TEULWHZFEZRAWT)
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&1 : https://pixabay.com/en/albert-einstein-1921-portrait-1165151/ ; By bitwise - https://commons.wikimedia.org/w/index.php?curid=9671171 ;
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