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BU - SCERBHAA
o 5 5 MBI AR EAGTH : 2016 4F 1 H 22 HEFRNRE 2
https://www8.cao.go. jp/cstp/kihonkeikaku/index5.html
o REDHH - T—RY A LU AHEMLAHK : 2016 4F 12 A 21 HAE
o XHRIFEA L UTHIBICH D O N E K

Q B - T XY A TV AKEMIE L v X — (IRKFR) DA
Q EHEH VX 2T L - BMOIED 5
Q EERHE LT AR v b T — 7 D

https://wwu8.cao.go.jp/cstp/kihonkeikaku/index5.html
o MBHKRVT —RYA LTV ABRILUERL] OHFRDEE
AbiEE - HA - W - 5 - KB Ul (6 ESLREE)
o FT—REMEAMBER 71 T L (D-DRIVEP) 2017 4EE~
o TKFIZBIAHE - T— XY A TV AKREOLEERM] O IRDEE
o 20 K¥#E : 20194 1 H8 H

e http://www.mext.go.jp/b_menu/shingi/chousa/koutou/095/gaiyou/
1412367 .htm

B - T—2Y 4TV

285 2 B R DPESEAIE & Ak 22T 1A 7 7 A A S D B

bDoctoral program for Data-Related InnoVation Expert
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BU - SURERLFA
o MEPFRENEAE : PEEBANERELR K E#EHEE R 2019 45 3 H 26 H
o MIEALRDIN ~ BENT —DPHFREZLZXD ~
https://www.meti.go.jp/shingikai/economy/risukei_jinzai/
20190326 _report.html
o MiB A/ N—2 a3 VIIEHEE R (HHERS - BURRH)
o AHHLO Al #2511 - 2019 423 A 29 H
https://www8.cao.go.jp/cstp/aigensoku.pdf
o AIHEHE 2019 ~ A - PEE - HU - BUF&TIZ Al~ 2019 46 A 11 H
https://www.kantei.go.jp/jp/singi/tougou-innovation/pdf/
aisenryaku2019.pdf

Q HEFEL: HEMDT, RTOKRE - EHAE () 50 HAR/FE) A FFECTH
L RVOHHE - 7— XY 1TV R - Al 2815 [MOOC i K2 DI )

Q EfE2: 2 DA A (F 100 A /4E) . EARIERAGRE., T—&¥ 1T
VA Al FEOEBRNEHAF LA BB TE L2 H 505 TFEE VTR

Q HIE3: KFAE, HANCHTZIRINT —VHBEDAE (— KR T — X i
Hr DFEFR Al ZEBH A LR 2D ORCHINEE T OERE A T)
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B - 7= R YA TV ABERCRR IS =T L
o JL¥EE K : https://www.mdsc.hokudai.ac. jp

e R

o B K @ http://www.mi.u-tokyo.ac.jp
I AT vy a VIRAAHE https: //www. utokyo-ext.co.jp/

o WK : https://www.ds.shiga-u.ac.jp/dscenter/

o FU#RKA: : http://ds.k.kyoto-u.ac.jp

o KFK K% : http://www-mmds.sigmath.es.osaka-u.ac.jp

o JUM K% : http://mdsc.kyushu-u.ac.jp

o ffiF K% : http://www.cmds.kobe-u.ac. jp

o LR TR - HALKY: - I KRT: - FEKT: - FHERY - HERY: - T
FERY - BROKLFRE - FimRE - REBIMBIARST: - B R - £
BRY - SREEAMMIERT: - B - MILKRE - JRKERE - BERERY - H
RRZE - HRERRZ:

HRLE D LR &
o T—RY AT VAAMIY — X, G 2019 HERKFUITHRLA
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X5 £ 53#7 (Data Analysis for Researchers)

WFEED-ODT — RIERE ] I2DW\WT

Data Analysis for Researchers

Introduction to R, Open Data and Free Software

Basic R Objects and Commands

Data Frame Manipulation

Linear Regression and Graphics
Dynamic Documents Using Rmarkdown
Statistical analysis with R 11

Statistical analysis with R [l

Statistical analysis with R IV

Guest Lecture and preparation for presentations

©0000000O0CO

Final presentations

o’

Fd—7>v - F—2& RStudio (F3——& PC) ETD R DOERA. R Markdown
'C“U))'CEVFEJ‘Z EHIDORME, FAMHEE, Tuovo s b BEOWHN
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2 & 4347 (Data Analysis for Researchers)

F—R A TR

HE L HE IR (Institutional Research) & A7 00

BE : MEEHEDT-ODT —RIEH L 24t (Data Analysis for Researchers)
o RFDORFIE ([Bt) DFEMIF, ¥R 3 FEL LIFFFT 245 THEN

o ZFEA: 1 Rotary Peace Fellow, The Project for Human Resource Development
Scholarship (JDS) & & D KFBitk & DD 4 44 10-25 A

o HXEFh - Wi

o A YVa—)b: 2R (704 x 2 x 108M), 1R - 1 KERFEY
o ML : RIFF., MmAlF, ¥ (R Markdown etc.)

o FHMAERE : 2014-20152, (2016), 2017 4F

a2015 E£EE Tk, IEEDODI V¥ a—F 1~ (Computing for Researchers)

e - BERZ-DOHO—2I1Z, KFED IR &35z, BEIR 2805

EPNORAE=Z16)
2m9¢3ﬁ$k@%émom3@: A EFALT, EEh
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7 — ZiGM £ 5347 (Data Analysis for Researchers)

FEDIZODT —RIEH L 28] 122\ T

Data Analysis for Researchers

BETH-T2T—4&

e Base R iZflE@D T — 4
o cars: EHLDA Y — N & il #h P
o iris: HXHLDIEV S LEDT — X
o package MASS (Zf}ED T — &
o WDI: World Bank Development indicators for R
library (WDI)
#GDP (current US$)
gdp <- WDI(country = c("US", "JP", "CN", "KR"),
indicator = "NY.GDP.MKTP.CD",
start = 1960, end = 2017)
BIfEIE, KD H L\ wbstats Sy r—VEH 5,
o Quandl package: https://www.quandl.com/tools/r
o Google Trends: https://trends.google.co.jp/
@ Yahoo Finance: https://finance.yahoo.com/quote/DATA/

Data Science Education for All 2019/9/17
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—DFENRD T — A

HATD T#HiEr LTOT—X - H4 TV 2

HE AR HBENELTD) TV —
o RIEMEEZY 77 ¥ — : [NEBR, MHEREK. BhZRFIZ 20 ToER
o HRTANTDLVWENSDORBED M - IR FIEDHER
o HEEPLtt - BEADEMTH LKA L LT, BURIEPHEHHEEIZHE
KT % U - T2 B H S IREE
o BRI ATARTOADPHEZLLAEN., BWERL, BRI HSZHMEL.
WAL, HLUWMiEZEAB LRSS, T—X - F ATV, Al 2iEH

o F—XDRMMIHEHR, ENTH, WALT—XEWHMT 5T L HHE
o ZLOWRIZ, F—XDONHAERAIML . WY RMN %S 2 L HRAK
o BFADEFHMIML TH, F—AAMITHERMT 20 B
o (BMETICHI) BUFEIEMAL., TOEES 2HRT 5 2 L ATk

o HIWZERTE 53— ADMHE - HEIARAXK
o MFOHMAMOTEM 22N, (ZRIDNRID) BFEFIFAMELES |
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BridE0 | HEEL LTDDS
Teaching to Learning o - BERR - fohflh & A
HARR AR € T 2 T ##7 Liberal Arts?

o HWEIE DI 2 FH . HENDDEARINIZ, —HE22OHT 2 7% i

o fHAIZEE TCIIBESNRWNWT & & IV — T O CREMIIZZER

o KWk Z L5, HSDHIEZ LT AR5 ER

o HHMZAMEDRHBEMLREL - FEBE L - M L 177 U 73D S filifie 2 AlG |

Teaching to Learning

75 AN TDZEV DS DR

o HfEOIF, AL T WL DDA & BH DR

o 2T N—TX, 7 JATIIM,
o HEMIZFEUIAD 5720, AR — MIZL DR % Fe it
o vy () %Zf2H 3 2FI# Community of Inquiry (Col),
o A L DFM Communication of Facts

Students with Various Backgrounds
o Y R—MDEEDIER LM : EMz2ZIF7zZ DL K- b
o BMEDKE - (a—2ADHEMIZHE L 7)) M
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A (RARD) BIADRLAREEZEZIRHDLLEVET
o T—RDNFEZDRHNEA TV
0 BEMETODHEBECTCT—X - Y1 Z VAT NT IR >7z
o RIS TIIHAFEDEH U 72 ZEM THEATWBIGEDRZ WV
o FIRL NIV TOZEBEMN LB FZHE N HEA TR
o MEFNIHOME (MOLBHTHLZS0E LNERTAD)
o FET, ALV —REIEHTS I BDARN
o T, ILHXHEL D ORIl BN DN
o MM EDIRENERDT —XZ2HST—R - 14 TV AITHEL TV
o MFENBHOHEDT—X - YA TV R (HE) DIREIEN ?
EDEIBEENT—X - $A TV RAZBEIPE NI EHRLU 1RV ?
HEOHEB L L TED LS IZEHBRLZ6 R WAL 580,
o HAMDFAF CLRDHEAEE), MEETT—% - Y1 TV 2% Al 2EHT 5
ZEMNBND, KFEOH) F 25 A, FEOBBEIZRZA TR
o FIREMEMT L C, SCR (RICHERIFR) OBE LB LT, #HABZHERNRN
o HAODNETDME., ®¥, R¥EDOLIE T, F—MNT., TN EDZ &IFEZ
BRI
o RFEEMRTHLY flA, BFEHENDL T O&RE 2 FH L TWLAIiEDH B )
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HELLTDODS

IR Dbk 2 2B 7 & 7 5 72 DI

Literacy Expand your horizon!
o Wik FUDIEAY ZHIFRL 7z
o FT—RDEE., AX VR, FursIvy
o ¥X=aT Il AV Q&A, (Z—¥) A3a=T 4 ADT LA
o AVIAYV A=A, FVIA YV -V —IDFH
o BUf  FUDILN Y ZHIE L 72\ 728
o HARMGAL IR, hEHES L. @IRECE |, 1, A, B DBERIHOFE
o MK - Mgt : T—& - YA TV ADHTALT >
o MR THFEFALFEN, BHA - P 5RHEELD
e IV a—X : FOIZAMEHT 5720
0o TR - YA TVADZHDY 7 M kBAZ ) T hOTEM
o TUT T IVIADEL

Resources IT / Cloud

e *—7v - 57—2% (Open/Public Data)
o 1Y —%v b LOWEHR, a—A, £EY—)L7E (Online/Cloud)
o MEME, 2D, AT A DY 7 +TxT (Free and online/cloud system)

LB ED I

Inclusive Education * Universal Access

Data Science Education for All




WhEE A=Y - T—RDESH
Q HFHEMW, FEEFHENZM DT KA AEEZ L —ILANEH X nizd D
Q HCHIETIZ#E L 725 D

Q EETHHEHTZSLD

http://www.soumu.go.jp/menu_seisaku/ictseisaku/ictriyou/opendata/

World Bank: Open Data Defined

The term “Open Data” has a very precise meaning. Data or content is open if
anyone is free to use, re-use or redistribute it, subject at most to measures that
preserve provenance and openness.

http://opendatatoolkit.worldbank.org

@ The data must be legally open, which means they must be placed in the
public domain or under liberal terms of use with minimal restrictions.

@ The data must be technically open, which means they must be published in
electronic formats that are machine readable and non-proprietary, so that
anyone can access and use the data using common, freely available software
tools. Data must also be publicly available and accessible on a public server,
without password or firewall restrictions. To make Open Data easier to find,
most organizations create and manage Open Data catalogs.

Data Science Education for All 2019/9/17 14 /26

F—7 - &@W

iiifj 57 https://www.data.go.j
TUT— DR - HIY - 1. .Eﬁﬂﬂ B R b D HEHE & 38 U 7o ZE R
ﬁb;:/% 2. %lﬁ/ﬁ[ﬁtﬂﬁ?ﬂﬂ@mﬁﬂi Ak, 3. B - [ M -
T —RRX—=ZY% A b —%& : https://www.data.go.jp/list-of-database/
° ﬁﬁ%ﬁﬁ: 3 https://www.jma.go.jp/jma/menu/menureport.html

List of Open Data Catalogue

U.S. Government's Open Data: https://www.data.gov
EU Open Data Portal: http://data.europa.eu/euodp/en/home
UK Open Data: https://data.gov.uk

World Bank: New Ways of Looking at Poverty

o Open Data: https://data.worldbank.org

o World Development Indicators:

http://datatopics.worldbank.org/world-development-indicators/

UN Data: http://data.un.org
WHO Data: https://www.who.int/gho/en/
Google Public Data: HAGETDMRER : 7. SFEEHFEICEZ S L 1 136
https://www.google.com/publicdata/directory
Open Knowledge Foundation: https://okfn.org

o Global Open Data Index: https://index.okfn.org
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Free Software, Onllne Access

@ R Project for Statistical Computing: https://www.r-project.org
o R Studio: https://www.rstudio.com
@ R Studio Cloud: https://rstudio.cloud

@ Phython: https://www.python.org

@ Anaconda: https://www.anaconda.com

@ Jupyter Notebook Cloud: Binder, Kaggle Kernels, Google Collaborate,
CoCalc, PaizaCloud, etc.

Free Software

o Free Software, Free Society: Selected Essays of Richard M. Stallman:
https://www.gnu.org/philosophy/fsfs/rms-essays.pdf

@ Richard Stallman TEDxGeneva 2014: https://youtu.be/Ag1AKI1_2GM

A\

Data Science Education for All

Online Learning Source

HFETIE, Online TERDZY A F9E W\, EARa— 23R, BUNIH
o TutorialPoint: https://www.tutorialspoint.com/
o DataCamp: https://www.datacamp.com/home
o Code Academy: https://www.codecademy.com
o RStudio Premier: https://rstudio.cloud/learn/primers

o BRIL ZDEZ D, >7-H 1 b, User Community

KT EDRGEL TV D KB RFIA > 5 1 VG

@ OED: MOOC n. massive open online course, an educational course made
available to a large number of people via the internet.

e First MOOC: 2008 by Dave Cormier, Connectivism and Connective
Knowledge (CCKO08)

@ MIT OpenCourseWare 2002: HEDED A E (HE DR TIEZR W) OER
Stanford U Model: B&EBZ D2, UC Berkeley: #E %%

o MOOC Ji4E: 2012 4E Stanford U. & MIT 28 A > 541 > D3 — A %24t
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Massive Open Online Courses (MOOCs) %5 %8

Moocs DiEF & 1F S

Massive Open Online Courses (MOOCs) %5 %5

MOOCs D fH % £ % Bl

BEREDBUE DHR E & Bl 7= Rl 51
o MEMET, MH/UTA. MBI RV T IDXY v O— FHRERBEEHE
o HAMZABNHYIZFETES LSIC, BEINLTVS

0 WX DNDIA—ANSRBETUTILELLHO, BT 2L

o il - RIS 2% 5T —4& (datasets) PMENTWS (fFANTHEfT 2 DI K )
o Tl I LEEGEUHEMENNEZMMT I2BTIZR>T WS

MOOCs {EFHIFIZEZ HREZ L

EFITE L 72 3 — 2 DHEEE

o BETIAVTFUVIZT 2B ATELI—ANLVWN ETIHD-OEED T
Qs I LhE#BDSNDG

o HEMHEIZ X > T, ZUDEANTE 573, EETIEZ., TRTOEGMED
TERWV, ZZRAHBREES TV BIGEERE N

o UTAMBONERLEHELD, HYEMEOENENITIFERE, NATERY
L EDHEKDMBE

o MUBHDAAEEFHINT VWS, WHfid INdD, BTILOBEEHMRET S
72k, I—RIZ& o T, fHREICIIEZSNBRVWESICUAMES H S
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Massive Open Online Courses (MOOCs) #*5 %3

Professional Certificate in Data Science

FHAEHR: HarvardX, through edX HEE B|E TR T R T

o URL: https://online-learning.harvard.edu/series/
professional-certificate-data-science

@ Book: https://rafalab.github.io/dsbook/ (R Markdown Document) |
@ Data Science: R Basics; 7— X fi#ifff V) 7 b R OFEAR 8 weeks
@ Data Science: Visualization; 7 — X ODfFAL 8 weeks
© Data Science: Probability; fER - KD EH] 8 weeks
@ Data Science: Inference and Modeling; #5E & 8% € 5L 8 weeks
@ Data Science: Productivity Tools; Unix, Git, GitHub, R Markdown 8 weeks
@ Data Science: Wrangling; 7 — X D %% 8 weeks
@ Data Science: Linear Regression; i [a] 8 weeks
@ Data Science: Machine Learning; £t~ 8 weeks
@ Data Science: Capstone £ & & L IRD AT v T~DZITE 2 weeks

Moocs ® T —X&X - A4 TV A« O— ZAD

Coursera Stanford U. ASFRIL
@ Stanford U.: Machine Learning AN DE NI —A (B : 2,513,476)
https://www.coursera.org/learn/machine-learning
@ Johns Hopkins U.: Data Science, 10 courses (¥, R]
https://www.coursera.org/specializations/jhu-data-science
@ U. of Michigan: Applied Data Science, 5 courses [FF#%, python]

https://www.coursera.org/specializations/data-science-python

0 100% A F7A4 VDT —&X - YA TV ADBLEREDI—2LH 5,
U. of lllinois, U. of Michigan, U. of Colorado, 7 &

v

edX MIT & Harvard U. %30

@ Harvard U.: Data Science, 9 courses [W1#%, R]

@ MIT: Statistics and Data Science, 5 courses [Graduate Level]
https:

//www.edx.org/micromasters/mitx-statistics-and-data-science
@ Microsoft, IBM, UC SanDiego %2 ¥t 2 — 2% 712 J L % {24

A\
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Massive Open Online Courses (MOOCs) #*

J—ADFETHDND T — X

Professional Certificate in Data Science

Required R Packages for Examples: tidyverse, dslabs:
https://cran.r-project.org/web/packages/dslabs/dslabs.pdf

o BLUDHEDT—X

o TAUMIEI S 2010 FDHIZ L HAFHD FBI D&
Gapminder: Almost nobody knows the basic global facts! (Gapminder Test)

o TED ¥z #i\F 51t A (Hans Rosling)
https://www.gapminder.org

o Health and income outcomes for 184 countries from 1960 to 2016

o Country, Year, Infant deaths per 1000, Life expectancy in years, Average of
children per woman, Country population, GDP, Continent, Geographical region

Brexit DERZHZEDHFTFHE L EBEDOT— X
2016 F D KIEFHEE O HFTHE LFEROT — X
UC Berkeley O KR%Fi AGRIZH 1T 5 FH A%

F I VRIS EEEGRICBET 5 HGE
TuEEROH A DI ETH
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Massive Open Online Courses (MOOCs)

JMOOC ' AAFD MOOC

REZEDEDHDT—EZHF ATV (1) ONE
o Week 1 HRHABIZBITAT—XY 1TV A

o 1
o T—XDHUE - B, AFHE, O
o [Hif5 - ¥ AT MLEEFEEAR
o Week 2 7 — & 43 H1 D ELRE
o AN T A O - ¥4 - /8K - (R ZE - BRAAI] - AHBEARER - [EIRER
o T AN THRET NS A : MBI INE, BISIE & ERiF%E, BEAFHE
o Week 3 AV ¥ a—REHWET —XOH
o Excel, R, Python ®fF+
o Week 4 T — R U1 T > 2D HEH
o [RE- SR
o N=FTFAVT VY—F
o Hefufk - CHEIZTFRIET
o fMEEH

gacco: I I Efgft

: https://www. jmooc. jp 10 A 8 HIFHq#
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©

LEDHEEDZDHDO I —ADEREIZDOWT
I REZ &

FRIANE L i
o HEM - FRMAREZELEN, R¥EDI—ALLTT—X - YA TV AEER
i (AT 7>, IMEEZE TIECTRETE 20
o EEEDVHIT AWV, FOEW, BE, AEL TV DT BT
o FEHIZ. YD XS LEN. HET, B
o Empirical (G TId7n <. EER [3HEE, #ER] ITEO W) BAREVWI L&
EEHBLUC, Himk o loRREEHL, HRIZH IHFEHH
o AR FRREENMTOHALITE V., HETa— A2 HE
ZALDIHRIZ, £ < DRTHERT 2HENDBFEDOEMREZ Z8H 5 )

Quote: On Listening to Lectures, by Plutarch TRV R

The correct analogy for the mind is not a vessel that needs filling, but wood that
needs igniting - no more - and then it motivates one towards originality and instills
the desire for truth.  (https://quoteinvestigator.com/2013/03/28/mind-fire/)
ZIZAE T ANEHRTIRRL, BRKITRERDE SR DD, KHDIT
. HEIFEAT, LACA, BEHEZRNLTW Z2ES5, (FA#R)
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R Markdown Or jupyter notebook for python

o A—TV FT=RIZODWTHREL, FREEAREL., HHT I & 2R

o F— RNV 7 M, MFHRIZOWTHMEL . S0 & g2 kR %

o T—RAMD TR ADLHBE LN EZHMEL, TDAT Y T2RERT 5

o FT—RDNIHERD R X S DA %321 5

o [N ZT, IRV, EDL52EDRBENE IZ5Hm L E
LTV Rz b D

0 HhHILEMBDITIX, EDOLIRT—XPBER, BFLEZT =205
FARND S DT RIIH ZiEmT D

o’

@ Reproducible Research: BB Z MR T &, Fldk& LTHEH

o Literate Programming: Code, Script Dl ZEIXESMA 52 LN TE S

@ html, doc, presentation, pdf (using TeX) 7 4 —< v NI TE 3

o A7) 7 O, WHDE FEDRE, TLEYT—Ya A |
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Bbhiz

T—R - YA TVAEE L RKFDARK

Quote:

Apple co-founders Steve Jobs and Steve Wozniak didn't have degrees when they
launched what has become one of the most valuable companies in the world.

And now Apple CEO Tim Cook is spreading the word that would-be programmers
really don't need the endorsement of a university to be able to create something
of commercial value, such as an app for the Apple App Store.
https://www.zdnet.com/article/
apple-ceo-tim-cook-you-dont-need-a-degree-to-code-mobile-apps/

[P

T—R AT UVARANZEHL T, RETHZAZREZ LMD TU & 5 5,
AHIZ HBLLULTOTFT— XY AT VAEE] W5 XA MLTHELELE
M, EDLRVTHoTH, BRNIEZDZRESHEL B VWE T, KREDITE
REDTH 5720, REOMEIZ. b T hrE LhEHA,

DI BEZRNS, Wiz L U, ARIAD, —BABRH. BFD¥
EOHEL LT, ZNERDT—X - YA TV ABRBEDI L 2RatT 5 & 12,
RIZDPe Y MIRBZEeDREEFNTONIELE>TWET,
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