HELLTDT—X - YA TV AHE
Moocs Dy % Iz AT

HABFRHEZEARY VRY T LORIRKY

#ARE (Hiroshi Suzuki)

[EIBX AR (International Christian University)

2019429 H 17 H

BRI 7 4V -
https://icu-hsuzuki.github.io/datascience/ed/msj2019.pdf
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GEE LA W - TR A TR

BUT - SURRLFA

o 5 5 WIRIARANHEAGHE - 2016 4 1 A 22 HREGRRE
https://www8.cao.go. Jp/cstp/klhonkelkaku/lndexS .html
o REDHHM - T— XY A TV AHEMALTIH : 2016 4 12 H 21 HAK
o XIFRIFA Z UCTHEICHL D RO N & TR

Q ML - F— XA Ty ABEWR L L X — (IRFF) DG
@ HH ) %25l BHOLED S
Q HEBECHT BB R v T — 2 Dl

https://www8.cao.go.jp/cstp/kihonkeikaku/index5.html
o MBEHIERUT— XY A T AITHRBEEMRIL] OISR DEE
At - R - W - B - KB - Jul (6 EINZKE)
o T—XBEAMER T 1T L (D-DRIVEP) 2017 A~
o TRZIZBUYBHH - F—RY A TV ALBOLEEN] OBIRDEE
o 20 R¥#E : 20194 1 H 8 H
e http://www.mext.go.jp/b_menu/shingi/chousa/koutou/095/gaiyou/
1412367 .htm

255 2 T8 ARKDBERANG & A RESENT [ 72 7z 7a A AE A i D HGHL

bDoctoral program for Data-Related InnoVation Expert
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wE BRI B - F— RF AL TR - Al

BUN - SCHRLEA

o RRIFEENEA ¢ PESEBUNERBLS RF M BEHEEEF 2019 4£ 3 H 26 H
o BHHEARLRDRN ~ BFANAT —PHRELEZ D ~
https://www.meti.go.jp/shingikai/economy/risukei_jinzai/
20190326 _report.html
o MAA / N—2 a VIS ERRE (BHEEL - BORRH
o AHHLD Al thz)5 A - 2019 43 H 29 H
https://www8.cao.go.jp/cstp/aigensoku.pdf
o AlHkIE 2019 ~ A - BESE - Ml - BUF 4 TIZ Al~ 2019 426 A 11 H

https://www.kantei.go.jp/jp/singi/tougou-innovation/pdf/
aisenryaku2019.pdf

Q HEZE1: xx#Hz2Mbd. 2TOKRYE - HEA (50 HAZR/E) . FRICTH
WL ANV DOHH - F— XYL TR - Al 2EE [MOOC % R2EDIE ]

Q HEE2: Z< Dtk A (f 100 G A/4E) 25, HAWERAGRE., 7421
VA Al FEOREEHAFNEZRETEI2HE%2H 505 FBZ2 AW TR

Q@ HiE3: R¥A HANIHTZIRI VT —VEEDAE (—HNRT — X
Hr DFEER Al ZEEG A LR W=D ORCHIKEE HOBRE EE)

$ATL (ICU) Data Science Education for All

2019/9/17 4 /27


https://www.meti.go.jp/shingikai/economy/risukei_jinzai/20190326_report.html
https://www.meti.go.jp/shingikai/economy/risukei_jinzai/20190326_report.html
https://www8.cao.go.jp/cstp/aigensoku.pdf
https://www.kantei.go.jp/jp/singi/tougou-innovation/pdf/aisenryaku2019.pdf
https://www.kantei.go.jp/jp/singi/tougou-innovation/pdf/aisenryaku2019.pdf

Loz (R - AR 5)

ot - BLR EHEH ) 2T L - B (2019 F0)

BEL - 7= 2 YA T 2AZEBRMANI LY -2 T A
o JbifiE K : https://wuw.mdsc.hokudai.ac.jp

o B KY : http://www.mi.u-tokyo.ac.jp
T AT VY a URAZH https://www.utokyo-ext.co. jp/

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

o SR : http://ds.k.kyoto-u.ac.jp

o KPR’ : http://www-mmds.sigmath.es.osaka-u.ac.jp
o JUIMKZ : http://mdsc.kyushu-u.ac. jp

o fHF K’ : http://www.cmds.kobe-u.ac.jp

o JbR TR - HALKEE - IIEREE - AEKRE - FEEKRE - HERZE - +
ERZE - BROKKLF KT - KT - RESMBIEE RS - #HE RS - 4
BRE - BRERMNRIZERE: - BIRKRZE - MUK - KSR - BEKRY: - &
IRREE - BRERK S

BRI DR E

o T—RY ATV AAMIY =X, FEHAL. 2019 FERKTIFT R
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& JEE

Biographical Sketch Related to Data Science

o 1976.3 HAHAE N FH ARG LB AR 2R 5
0 1976.3-1977.9 KFRARZERZ B AW i RHE LR B2 H I (HuR)
@ 1977.6-1980.8 The Ohio State University, Graduate School (Ph.D)

i

@ 1980.10-1993.9 KPxH B KFHE F B R/ Bz ¥R

e 1993.10-2019.3 EBREE LR FH B A HELR/ T —Y - Y1 TV AR
2003.4-2005.3, 2011.9-2012.3 7 7 HILT 4 - TROA Y FA ¥ hEfE?
2011.4-2013.3 HEFHEEE (1) F 25 L3 P) OpenCourseWare (OCW)
2013.4-2015.3 HEFHREE (FELEHY) : 28 - LE v VX —ib LS
2013.4-2015.3 FY X)L - AF 17 - HHR—b%E (2013.4 ICUOCW)
2015.4-2016.3 BB ERBIGE « Rl PEXR R (FaE 42 R iEk)
2017.4-20193 H—VE R - 5—=V 2 - kv & —F

32000.6 FAEDNIZBITNL o KFEDL D 2HEBLT (BhLAR—1)
b2012.8 M7z k2 < 12D DRFHE OEMHRIIC M) T ~ AEFORT. EE
HIZ# 2 B T % BT B KREAN
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L3 D7 — X% & 43 (Data Analysis for Researchers)

F— K A TR

#E LB IR (Institutional Research) & A7 2

HE  MEED-ODT — XiEH & 4287 (Data Analysis for Researchers)

o BFEDORFE (BL) DFAERF, FE 3 FAEL EIXFF Al 215 TREw

o %4 : Rotary Peace Fellow, The Project for Human Resource Development

Scholarship (JDS) B LD REBEA: & DD 4 4 10-25 A
o HIXEFh - Kk
o A YVa—)b: 2WM (704 x 2 x 108M), 1 KEPRGAR - 1 REREH
o HMHE : BHFF, WHWAZE, % (R Markdown etc.)
o HHMAER : 2014-20152, (2016), 2017 4

32015 FEE L TIE, MIEEDZHD IV ¥ a—TF 1~ (Computing for Researchers)

FE - BER X —DHD—DIZ, KED IR Lz, HEIR 2805

N0
2019 4 3 HRIZRIEE MOOCs DI — A7 & FHL T, FHE b
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¥i%:12] L4 (Data Analysis for Researchers)

R ED-ODT —RIER L] 1220 T

Data Analysis for Researchers

AT a—)
@ 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 |l

@ Statistical analysis with R 11|

@ Statistical analysis with R IV

© Guest Lecture and preparation for presentations

@ Final presentations

O — 2 DRk

F—7> - F—X&. R Studio (—N—¥& PC) ETD R O¥EMA. R Markdown
TOXEER. EFORME, 7 A NEE, 7oy b, HEDOWHN

$ATL (ICU) Data Science Education for All
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¥i%:12] 2% L 4347 (Data Analysis for Researchers)

B D /DD T — XIEHRA & 98] 12D\ T

Data Analysis for Researchers

BETHS 72T — X

@ Base R IZflf@D 7 —%
o cars: DAY — R & i Ef
o iris: HRHDIV S LHEDT— X
@ package MASS IZfJJ@D 57— &
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)
BIEIX. K 0H LW whbstats Xy r—Yb H 5,
@ Quandl package: https://www.quandl.com/tools/r
@ Google Trends: https://trends.google.co.jp/
@ Yahoo Finance: https://finance.yahoo.com/quote/DATA/

Data Science Education for All 2019/9/17 9/27
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# PA TV

BEL LTOF—R - ¥4 TV 2

—fRDFALENRD 3 — 2

A ? HENELTDY T TV —
o RIEMEEY 77 > — « IRBMR, MHBBER, RORFIZOWTDER
o BRI BHRFDLNEMHLDMED N - FHRGIEDEER
o Pt - KBIDOEMD SHMA L LT, BURREPHREGFREIZHE
IRRF & R - B DD S MREE
o BRI BIRTOADPHMEZH LA, BWEFREL, RS AZHEL,
WAL, HLUWMIEZ EABLARRS, T—X - ATV A Al 21G5H

o F—RDABBER, ENTH, WAKT— R EEAT 5 Z L ATHE
o BILOMHRIZ, F— ZOANHERA MM, WY)W 4T 5 2 & ARAK
o BUFADEFHEMIHL TH, F— XA HERET 20 L ZE W
o (BRETITER) B¥ERFMAL, ZTOEBES 2 HMT 5 2 LATH

o HIZ ERTE 50— ADRHE - EHLREX
o HEDHMMHMOWERN 220, (BILDMRIZ) BE2AIHMMEEZES
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HATD &L LTOF—X - 4 T2

E (RLR) BIADBREAREEZINHD B VET
o T—RXDAMEZDRHMNEA TV
o BMETOHETT—X - Y1 Z VAW FEOLNT I Hh o7
o FRZEMPTCIIHAZEDH UM TEATWBIGENEZ N
R L ROV T OB R BB B EA TV RN
o MENHOME (Mo THZS> 0 LOvETAD)
o BT, AV VY a—REEHAT A I LADLRN
o BT, IR L DDA Il 2B
o M EDIMENEBEDT —RE2H/SI T —& « 4 TV AITHEF L TWARW
o BENBDOHADT—X - Y1 TV A (BE) DHEEEN ?
EDEDRBENT =& - YA TV ATBREPE VI EHL RN T
BFEOHBLLTED IS IZEBLIZOBWALN S 22\
o HRADFEAIX (XRDFEAES), MELETT—% - Y1 TV AR Al 275HT 3
ZEMBVM, KFEOH) F a5 AE, FEOBEIZIEZTOZAN
o EEREMEWT LT, 3R (FRZHARIER) OHE LI LT, X B0
o HANDHRW DM, #¥E, KFEDMLET, F—H
o R¥EMRTHLD fHA, BEHEN DL T O%&E 2 HH LWL ERD S
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#LLTOT

B HBED | L LTDDS

Teaching to Learning RGO - HENTEE - fE) & ST

A2 EE € T L 2 A8E 2 #? Liberal Arts?
o FRWENRED I 2 FH, BEMMD D BRNIZ, —EF O 5 HME % S
o AR TIXESNRWNWT &% JIN—TOh TREMIIZER
o IRWHLkEE L, HSDHSEZLIF R 52N
o HHMERIIEDRHGEIEREL - BUERE L - M3 & 1571 L7eds & fififl % Alid

7 5 AN TOET OB DEfE Teaching to Learning

o EiREOIF, A EILITTWL 72D DS & B DAL

o fl% T N—"TX, 7F AT M,
o HEMIZEVIRD BT, AR — MU DBEA % f 4t
o iV (GRE) Z42H7 23 Community of Inquiry (Col),
o A/ FI{L.DFHMi Communication of Facts

FODLEE Students with Various Backgrounds
o W R—MDZEEDFEM LM : EfE2ZIT~Z DL K-k
o HEDKE - (I—ADHMIZHEL /=) A
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Y EBLD I N L LTDDS

Inclusive Education * Universal Access DR % i EIC M E S S 721

Literacy Expand your horizon!
o HFE : EUODAD Y ZHIE L W7z
o F—XRODHURE, ANV R, FursS3Ivy
o Y= aTIl, ALT Q&A, (—Y) IIa=F1 ADT LA
o AVIA Y A=A, AVFT1Y - V—ILDFH
o B HUODIEM D ZHIPR L 2\ W7z 8
o HEARNARREK AL, mFEHFEE LU, EREE | I, A, B OBERE S DFH
o I - ¥zt : F—&X - A1 v ADHTAHALT OEY
o HRATHFZ2FALFEAEN, BA - I 5RE%E2HD
o IVVa—2X& : FNZAMEHT S0
o T—R -V AITVADEDHDY 7 MZLBAZY 7 DIHH
o U T IVIADEL

Resources IT / Cloud

e A —7> - 5—2% (Open/Public Data)
o 1 X —%v b EDNHK, I—A, {HY -7 (Online/Cloud)
o MEMH., D, A F14 DY 7~ =T (Free and online/cloud system)

Data Science Education for All 2019/9/17 13 /27



BHEE  A—TY -  T—RDEH

Q EHAMHMW, FEEFMENEMOT IRFIHATRERL — VB EH I NZED
Q HEMHIFITEL 725D

Q@ EETHHTZSLD

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

World Bank: Open Data Defined http://opendatatoolkit.worldbank.org

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.

@ 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 /27
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F =TV - T =R DOH List of Open Data Catalogue

AT — & https://www.data.go. jp
— 7T —R0ORE%E - HW : 1. IE#JJD B R15 8 DO HEHE % il U 7 3R
EOMRY, 2. BFTEMHEATEROEEA - 2hRM. 3. ZME - FEOm E

o T—XNR—ZAH A h—% : https://www.data.go.jp/list-of-database/
o KT : https://www.jma.go.jp/jma/menu/menureport.html

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

e 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: HAGETOMREK : 7. Sz RGhICLA 5 & 1 136
https://www.google.com/publicdata/directory

Open Knowledge Foundation: https://okfn.org
° GIobaI Open Data Index: https://index.okfn.org

Data Science Education for All 2019/9/17 15 /27
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Free Software, Online Access

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

Python
@ Phython: https://www.python.org
@ Anaconda: https://www.anaconda.com

o 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

Data Science Education for All
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AT

A UR =2 ]\J:“C D¥H Online Learning Source

List of Online Help and Mini Courses
o JLGETIX. Online THENRBZ YA D%\, FARD — 2130k, DURIXA

o TutorialPoint: https://www.tutorialspoint.com/

o DataCamp: https://www.datacamp.com/home

o Code Academy: https://www.codecademy.com

o RStudio Primers: https://rstudio.cloud/learn/primers

o Bl ZDEADH; > 7% 1 ;. User Community

RIS EPRBEL TS RBBERFAA > T A 23R

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

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

@ MIT OpenCourseWare 2002: HEDEDA E (BH 03%1 TiX7\) OER
Stanford U Model: AR D#ZZE, UC Berkeley: 2E

e MOOC Ji4E: 2012 4 Stanford U. & MIT #% 4V 4 v D3 — A% 24
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Massive Open Online Courses (MOOCs

Moocs DiE A & IEE A

MOOCs D FH % #)8 % HiL il HFEDE A DHERE & L7 F 5L
o MHT, BT A, B X7V IR Yo — FHBERGANZ
o HARMLARVHEYNZFETESL LI, EINTWVS
o WX DOHPDI—ANSRETUIILELL HY, BTIE2EME
o Bl - FIH$ 5 T —4& (datasets) AMENTWS (fHANTHERT 5 DIFHEE)
o U T LEEUHEMENNE 2 RS YT IZR>TWVWD

MOOCs JEFHIZZE 2 B REZ & PAMEFITE U T O — A DHERE

o METIAVTUVIZLT VRATELZA—ANL W BETIEDHEMED T
0r o LEEOSND

o HHEMHEIZ X > T, FODMHERANTE BH, METIX., TRTOHEYMEN
TERWV, FAEEMAPEIES N TV BIEELEZ N

o UTAHEHRONEDEHELD, HEMEOENZCITIFEE, NATERW
EEDHKDBE

o MUHDMMEELFIHEINT VWS, Wb INEH, BETEOHZMRET S
M, I—RAITEo T, fHRIZIIEZONBEVWESIZULAMES H S
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Massive Open Online Courses (MOOCs) 7

Moocs D T—X « YL TV A + T — ZADH

Coursera Stanford U. A3H0

e Stanford U.: Machine Learning ARDFENT—A (B : 2,513,476)
https://www.coursera.org/learn/machine-learning

e Johns Hopkins U.: Data Science, 10 courses [#I#%, 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% A2 F14 VDT —&X - YA TV ADBLERBDI—AEH B,
U. of lllinois, U. of Michigan, U. of Colorado, 72 &

edX MIT & Harvard U. 23H00

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

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

//www.edx.org/micromasters/mitx-statistics-and-data-science
@ Microsoft, IBM, UC SanDiego 7% &% I — A 7107 F L % 24t
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Massive Open Online Courses (MOOC:

Professional Certificate in Data Science

FANEH: HarvardX, through edX HE S METH Y T RTERM

@ 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#iffr) 7 b R DHEA 8 weeks
@ Data Science: Visualization; & — X DR Ak 8 weeks
@ Data Science: Probability; = - KED ] 8 weeks
@ Data Science: Inference and Modeling; #5E & (%€ 7 )L 8 weeks
@ Data Science: Productivity Tools; Unix, Git, GitHub, R Markdown 8 weeks
@ Data Science: Wrangling; 7 — X D#&8H 8 weeks
@ Data Science: Linear Regression; ## [0l 8 weeks
@ Data Science: Machine Learning; ¥étk= & 8 weeks
@ Data Science: Capstone £ £ & LIRD AT v TNDZLIFE 2 weeks
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Massive Open Online Courses (MOOCs) 7

a— ZODHH:“C@b?J’LéT A

Professional Certificate in Data Science

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

o BUDHEDT —X&
o TAUAIHET S 2010 L£DIIT L 2 BAHMD FBI O H
o Gapminder: Almost nobody knows the basic global facts! (Gapminder Test)

o TED ¥z %t} 55 A0 (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 O EREZEDOHATHE & EBOT — X
2016 D KIFEEZE D HRHE L EROT — &
UC Berkeley D RFFE AGAIZ B 1T 5 B*%

AT VRIS DM EERRICET 5 HAE
T EERDF A DF R T
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Massive Open Online Courses (MOOCs) 7

JMOOC HAFD MOOC
KEZEEDEDHDTFT =YL T VA (1) ONE gacco: N I EH¢f
o Week 1 HIRRIEARIZBI ST —XP 1TV R
o il

o T—XRDHUE - HH, ATHIE, O
o MR - & NLIRH A
o Week 2 T — R /3 #fr D H: A
o LANT T L - FHOWTK - ¥ - 408K - FEHEfR 2= - AR - FHEIEREL - [mlRE R
o T— RO CIEETNE A : /A E KR, BISiis L ERiis. BEATA
o Week3 I ¥ a—&RaEHWET— RO
o Excel, R, Python D#E4¢
o Week 4 T — XY 1 T 2Dk HEHEH
o fRIf - &l
o N T v VY —F
o Heffk TR EEET
o MmEEH

JMOOC: https://www.jmooc. jp 10 A 8 HFHG#E
FRat 1 HEHFRGT D HE (TN RAM) - A2 AND7ZH DT — XY 1 T ZAM
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=TV FT=RIZOWTCHMEL, FEE2REL., HHTSZ & 2R

o

o TRV 7 Mz, FEIRIZOWTHEM L., & At % BT 5

o T AN D T ADLHBLTHENERIEL, TDAT Y T2 RRT 5

o T—RDOMAEERD A X DFAM % 3% 5

o AR ZAT, RIZARZIBWVWA, XDLOREDRBENL EIT5Hm LE
b’CL\<’F‘%ﬁ’E%O

oi)é LEMBIDITE, EOLS BT —XBBEN BELEZT—20 5
AN D £ DI i& Ih MY %

Reproducible Research: FBiME %2R TS, Gifk LTEHM

Literate Programming: Code, Script DB ZEREEMA B Z 2B TE S
html, doc, presentation, pdf (using TeX) 7+ —~< v MIHITE 3

220 7 s OFA, #EOFE REORE., TLErT—YavitvBH
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Quote: On Listening to Lectures, by Plutarch TR AR

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/)
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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/
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Free Open Online Data Science for Alll — FOODS4ALL

THHEH DN S TIVE L
Thank You for Listening!
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https://icu-hsuzuki.github.io/datascience/ed/msj2019.pdf
Feedback is welcome: hsuzuki@icu.ac.jp
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