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͡Ίʹʢഎܠɾݸਓతͳ͔ݧܦΒʣ

എܠɾݱঢ় I ཧɾσʔλαΠΤϯε

ɾจ෦Պֶল

ୈ ըɿ2016ܭຊجՊֶٕज़ظ5 1݄ 22ֳܾٞఆ a

https://www8.cao.go.jp/cstp/kihonkeikaku/index5.html

େֶͷཧɾσʔλαΠΤϯεڭҭڧԽํࡦɿ2016 12݄ 21ެද
จ෦Պֶলͱͯ͠ۓ٤ʹऔΓΉ͖ํࡦ

1 ཧɾσʔλαΠΤϯεڭҭڀݚηϯλʔ (Ծশ) ͷඋ
2 ඪ४ΧϦΩϡϥϜɾࡐڭͷࡏΓํ
3 ࣮ફڭҭʹؔ͢Δֶ࢈࿈ܞωοτϫʔΫͷඋ

https://www8.cao.go.jp/cstp/kihonkeikaku/index5.html
ʮཧٴͼσʔλαΠΤϯεʹΔڭҭڧԽʯͷڌߍͷબఆ
ւಓɾ౦ژɾ࣎լɾژɾେࡕɾभʢ6ཱࠃେֶʣ

σʔλؔ࿈ਓࡐҭϓϩάϥϜʢD-DRIVEbʣ2017ʙ
ʮେֶʹ͓͚ΔཧɾσʔλαΠΤϯεڭҭͷશࠃల։ʯͷߍྗڠͷબఆ

20େֶબఆɿ2019 1݄ 8
http://www.mext.go.jp/b_menu/shingi/chousa/koutou/095/gaiyou/
1412367.htm

aୈ 2 ষ ະདྷͷۀ࢈ͱࣾձมֵʹ͚ͨ৽ͨͳՁग़ͷऔ
bDoctoral program for Data-Related InnoVation Expert
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͡Ίʹʢഎܠɾݸਓతͳ͔ݧܦΒʣ

എܠɾݱঢ় II ཧɾσʔλαΠΤϯεɾAI

ɾจ෦Պֶল

ہڥज़ٕۀ࢈লɿۀ࢈ࡁܦ େֶ࿈ܞਪਐࣨ 2019 3݄ 26
ཧࢿຊओٛͷ࣌ ∼ֶύϫʔ͕ੈքΛม͑Δ ∼
https://www.meti.go.jp/shingikai/economy/risukei_jinzai/
20190326_report.html

౷߹Πϊϕʔγϣϯઓུਪਐձٞʢट૬ఛɾࡦձٞʣ
ਓؒத৺ͷ AI ࣾձݪଇɿ2019 3݄ 29
https://www8.cao.go.jp/cstp/aigensoku.pdf
AIઓུ 2019 ∼ਓɾۀ࢈ɾҬɾશͯʹ AI∼ 2019 6݄ 11
https://www.kantei.go.jp/jp/singi/tougou-innovation/pdf/
aisenryaku2019.pdf

1 ඪ 1ɿจཧΛΘͣɺશͯͷେֶɾߴઐੜ ( 50 ສਓଔ/)͕ɺ՝ఔʹͯॳ
Ϩϕϧͷཧɾσʔڃ λαΠΤϯεɾAIΛशಘ [MOOC ์ૹେֶͷ׆༻]

2 ඪ 2ɿଟ͘ͷࣾձਓ ( 100 ສਓ/)͕ɺجຊతใࣝͱɺσʔλαΠΤ
ϯεɾAIͷ࣮ફత׆༻εΩϧΛशಘͰ͖ΔػձΛ͋ΒΏΔखஈΛ༻͍ͯఏڙ

3 ඪ 3ɿେֶੜɺࣾձਓʹର͢ΔϦϕϥϧΞʔπڭҭͷॆ࣮ (Ұ໘తͳσʔλղ
ੳͷ݁Ռ AIΛӏವΈʹ͠ͳ͍ͨΊͷ൷తྗߟࢥͷཆؚΉ)
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͡Ίʹʢഎܠɾݸਓతͳ͔ݧܦΒʣ

എܠɾݱঢ় III ඪ४ΧϦΩϡϥϜɾࡐڭʢ2019ळʣ

ཧɾσʔλαΠΤϯεڭҭڧԽڌίϯιʔγΞϜ

ւಓେֶɿhttps://www.mdsc.hokudai.ac.jp

౦ژେֶɿhttp://www.mi.u-tokyo.ac.jp
ΤΫεςϯγϣϯࣜגձࣾ https://www.utokyo-ext.co.jp/

/լେֶɿhttps://www.ds.shiga-u.ac.jp/dscenter࣎

େֶɿhttp://ds.k.kyoto-u.ac.jpژ

େࡕେֶɿhttp://www-mmds.sigmath.es.osaka-u.ac.jp

भେֶɿhttp://mdsc.kyushu-u.ac.jp

ਆށେֶɿhttp://www.cmds.kobe-u.ac.jp

ۀݟେֶɾ౦େֶɾܗࢁେֶɾஜେֶɾӉٶେֶɾ܈അେֶɾઍ
༿େֶɾ͓ͷਫঁࢠେֶɾ৽ׁେֶɾԬٕज़Պֶେֶɾ੩Ԭେֶɾ໊ݹ
େֶɾ๛ٕڮज़ՊֶେֶɾౡࠜେֶɾԬࢁେֶɾౡେֶɾѪඤେֶɾٶ
࡚େֶɾླྀٿେֶ

Պॻͷग़൛ͳͲڭ

σʔλαΠΤϯεೖγϦʔζɺߨஊࣾɺ2019ळߦץ։࢝
ླ (ICU) Data Science Education for All 2019/9/17 5 / 26

ͱੳʢData༺׆ͷͨΊͷσʔλऀڀݚ Analysis for Researchersʣ

σʔλɾαΠΤϯε
ҭڭҭͱڭ IR (Institutional Research) ͱݸਓతͳֶͼ

ͱੳʢData༺׆ͷͨΊͷσʔλऀڀݚҭɿڭ Analysis for Researchersʣ

શֶͷେֶӃʢम࢜ʣͷֶੜ͚ɺֶ෦̏ੜҎ্ڐՄΛಘͯཤमՄ

डߨੜɿRotary Peace Fellow, The Project for Human Resource Development
Scholarship (JDS) ͓ΑͼҰൠͷେֶӃੜͱগͷ̐ੜ 10-25ਓ

ޠɿӳޠݴतڭ

εέδϡʔϧɿ̎ݶ࣌ʢ70 × 2 × 10िؒʣɺ1ٛߨݶ࣌ɾ1࣮ݶ࣌श

୲ڭһɿֶࡁܦɺใՊֶɺֶʢR Markdown etc.ʣ

୲ɿ2014-2015a, (2016), 2017

a2015 ·ͰɺऀڀݚͷͨΊͷίϯϐϡʔςΟϯάʢComputing for Researchersʣ

ҭڭ IR

ֶमɾڭҭηϯλʔͷபͷҰͭʹɺେֶͷ IR ͱผʹɺڭҭ IR ΛؚΊΔ

ਓతͳֶͼݸ

2019 3݄ʹୀ৬ޙ MOOCs ͷίʔεͳͲΛར༻ͯ͠ɺֶशத
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ͱੳʢData༺׆ͷͨΊͷσʔλऀڀݚ Analysis for Researchersʣ

ʮऀڀݚͷͨΊͷσʔλ׆༻ͱੳʯʹ͍ͭͯ
Data Analysis for Researchers

εέδϡʔϧ
1 Introduction to R, Open Data and Free Software
2 Basic R Objects and Commands
3 Data Frame Manipulation
4 Linear Regression and Graphics
5 Dynamic Documents Using Rmarkdown
6 Statistical analysis with R II
7 Statistical analysis with R III
8 Statistical analysis with R IV
9 Guest Lecture and preparation for presentations
10 Final presentations

ίʔεͷಛ

ΦʔϓϯɾσʔλɺR Studio ʢαʔόʔͱ PCʣ্Ͱͷ R ͷ׆༻ɺR Markdown
Ͱͷจॻ࡞ɺ࣮ྫͷఏڙɺήετٛߨɺϓϩδΣΫτɺڭһͷྗڠ
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ͱੳʢData༺׆ͷͨΊͷσʔλऀڀݚ Analysis for Researchersʣ

ʮऀڀݚͷͨΊͷσʔλ׆༻ͱੳʯʹ͍ͭͯ
Data Analysis for Researchers

तۀͰͨͬσʔλ

Base R ʹଐͷσʔλ
cars: ंͷεϐʔυͱ੍ಈڑ
iris: ͋ΊͷՖͼΒͱͷσʔλ

package MASS ʹଐͷσʔλ

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)

ɺΑΓ৽͍͠ࡏݱ wbstats ύοέʔδ͋Δɻ

Quandl package: https://www.quandl.com/tools/r

Google Trends: https://trends.google.co.jp/

Yahoo Finance: https://finance.yahoo.com/quote/DATA/
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ཆͱͯ͠ͷσʔλɾαΠΤϯεڭ

ཆͱͯ͠ͷσʔλɾαΠΤϯεڭ
Ұൠͷֶੜରͷίʔε

ͳͥ ࣾձతཁ? ཆਓͱͯ͠ͷϦςϥγʔڭ

ՊֶతߟࢥϦςϥγʔɿҼՌؔɺ૬ؔؔɺӅΕͨҼࢠʹ͍ͭͯͷߟ

ࡧͷଟ͍࣮ࣾձͷͷੳɾղܾํ๏ͷ୳ࢠΔҼؔ͢

ࣾձձࣾɾؔػͷ͋Δߏһͱͯ͠ɺܾࡦఆํۀࣄࡦఆʹඞཁ
ͳҼࢠΛѲɾҟͳΔࢹ͔Βূݕ

Λཧղ͠ɺࢹΛग़͠߹͍ɺ͍Λൃ͠ɺҟͳΔܙΔͯ͢ͷਓ͕ؔ͢
ɺ৽͍͠ՁΛੜΈग़͠ͳ͕ΒɺσʔλɾαΠΤϯεɺAI͠ྗڠ Λ׆༻

σʔλͷެ։͕ਐΈɺͩΕͰɺେͳσʔλΛ׆༻͢Δ͜ͱ͕Մ

มԽͷ࣌ʹɺσʔλͷੳ݁ՌΛཧղ͠ɺదͳஅΛ͢Δ͜ͱ͕ෆՄܽ

ֶͷۤखҙ͕ࣝͯ͘ڧɺσʔλੳʹྗΛൃ͢شΔͻͱଟ͍

ʢߍߴ·ͰʹֶͿʣֶΛ׆༻͠ɺͦͷॏཁ͞Λ࣮͢ײΔ͜ͱ͕Մ

ίʔεɾσβΠϯ

తΛୡͰ͖ΔίʔεͷاըɾӡӦ͕ෆՄܽ

ֶͷઐࣝͷ׆༻Λ͕ͣٸɺʢมԽͷ࣌ʹʣֶΛֶͿ༗ޮੑΛ୳Δ
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ཆͱͯ͠ͷσʔλɾαΠΤϯεڭ

ຊͰͷʮڭཆͱͯ͠ͷσʔλɾαΠΤϯεʯ

՝ʢݟࢲʣ օ͞Μ༷ʑͳ͓͕͋͑ߟΔͱ͍ࢥ·͢

σʔλͷެ։ͱͦͷར༻͕ਐΜͰ͍ͳ͍

ҭͰσʔλɾαΠΤϯε͕ѻΘΕͯ͜ͳ͔ͬͨڭͰͷ·ߍߴ

ಛʹֶ෦Ͱຊޠͷดۭͨؒ͡ͰֶΜͰ͍Δ߹͕ଟ͍

ֶ෦ϨϕϧͰͷֶࡍతͳՊֶڭҭ͕ਐΜͰ͍ͳ͍
ֶͷʢଞͷͰͦ͏͔͠Ε·ͤΜ͕ʣ

तۀͰɺίϯϐϡʔλΛ׆༻͢Δ͜ͱ͕গͳ͍
तۀͰɺԠ༻ࣾձͱͷͭͳ͕Γʹ৮ΕΔػձ͕গͳ͍
౷ֶܭͷतࡍ࣮͕ۀͷσʔλΛѻ͏σʔλɾαΠΤϯεʹ࿈ಈ͍ͯ͠ͳ͍
ֶͷڭһͷσʔλɾαΠΤϯεʢڭҭʣͷཧղ͕͍ʁ
ͲͷΑ͏ͳֶ͕σʔλɾαΠΤϯεʹඞཁ͔ͱ͍͏ҙ͔ࣝ͠ͳ͍ʁ
ֶͷڭһͱͯ͠ͲͷΑ͏ʹͨ͠ݙߩΒྑ͍͔Θ͔Βͳ͍ɻ
ཧܥͷֶੜʢจܥͷֶੜʣɺब৬ઌͰσʔλɾαΠΤϯε AI Λ׆༻͢Δ
͜ͱ͕ଟ͍͕ɺେֶͷΧϦΩϡϥϜɺֶੜͷඞཁʹԠ͍͑ͯͳ͍
ֶ෦Λԣஅͯ͠ɺจܥʢಛʹࣾձՊֶܥʣͷڭһͱͯ͠ྗڠɺ͑ڭΔػձ͕ͳ͍
ࣗͷͷڀݚɺतۀɺେֶͷ͠͝ͱͰɺखҰഋͰɺͦΕҎ্ͷ͜ͱ͑ߟ
Δ༨༟͕ͳ͍

େֶશମͰऔΓΈɺֶڭһ͕গׂͣͭ͠Λݟग़͍ͯ͘͠Ձ͕͋Δ
ླ (ICU) Data Science Education for All 2019/9/17 11 / 26

ཆͱͯ͠ͷσʔλɾαΠΤϯεڭ

ͱͳΔͷݤ I ཆͱͯ͠ͷDSڭ
Teaching to Learning ಈ͚ͮػɾࣗతֶशɾڠಇͱධՁ

ཧతֶमऀϞσϧΛఆ ?ཆڭ Liberal Arts?

ஙߏ൫Λجɺࣗత͔ͭओମతʹɺҰੜֶͼଓ͚Δͪ࣋Λ͚ͮػಈ͍ڧ

తʹֶͿۃผֶशͰಘΒΕͳ͍͜ͱΛάϧʔϓͷதͰੵݸ

ͳ͕ΒֶͿ͛ຯΛͪɺࣗΒͷฏΛڵ͍

ෳࡶͳͷશମ૾ΛѲ͠ɾ՝ઃఆ͠ɾଞऀͱ͠ྗڠͳ͕ΒՁΛ

ΫϥεͰͷֶͼͷػձͷఏڙ Teaching to Learning

ಈ͚ͮػɺੈք͕͍ͨͯ͛͘Ίͷػձͱใͷఏڙ
ԿΛάϧʔϓɺΫϥεͰ͔͏ߦɻ

ࣗతʹֶͼ࢝ΊΔͨΊɺελʔτʹཱͭػձΛఏڙ
͍ʢ՝ʣΛఏग़͢Δ܇࿅ Community of Inquiry (CoI),
ՄࢹԽͷධՁ Communication of Facts

ֶͼͷࢧԉ Students with Various Backgrounds

αϙʔτͷֶੜͷ׆༻ͱ܇࿅ɿ࣭Λड͚ͨ͜ͱͷϨϙʔτ

һͷׂɾʢίʔεͷతʹదͨ͠ʣධՁڭ
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ཆͱͯ͠ͷσʔλɾαΠΤϯεڭ

ͱͳΔͷݤ II ཆͱͯ͠ͷDSڭ
Inclusive EducationɾUniversal Access ੈքͷ༷ʑͳ՝ʹ͖߹͏ͨΊʹ

Literacy Expand your horizon!

ӳޠɿֶͼͷ͕ΓΛ੍͠ݶͳ͍ͨΊ
σʔλͷऔಘɺίϚϯυɺϓϩάϥϛϯά
ϚχϡΞϧɺϔϧϓɺQ & AɺʢϢʔβʣίϛϡχςΟ ͷΞΫηε
ΦϯϥΠϯɾίʔεɺΦϯϥΠϯɾπʔϧͷར༻

ֶɿֶͼͷ͕ΓΛ੍͠ݶͳ͍ͨΊ
ֶߍߴͳͲɺதֶֶ͓Αͼɺܗຊతͳࣜมج I, II, A, B ͷඞཁͳ෦ͷֶश
֬ɾ౷ܭɿσʔλɾαΠΤϯεͷதͰগֶͣͭ͠श
ཧܥͰֶΛֶΜֶͩੜ͕ɺ͑ڭɾॿ͚ΔݧܦΛͭ

ίϯϐϡʔλɿֶͼʹ༗ޮ׆༻͢ΔͨΊ
σʔλɾαΠΤϯεͷͨΊͷιϑτʹΑΔεΫϦϓτͷ׆༻
ϓϩάϥϛϯάͷؔ৺

Resources IT / Cloud

ΦʔϓϯɾσʔλʢOpen/Public Dataʣ

Πϯλʔωοτ্ͷใɺίʔεɺ֤छπʔϧͳͲʢOnline/Cloud)

ແঈɺ͔ͭɺΦϯϥΠϯͷιϑτΣΞʢFree and online/cloud systemʣ

ླ (ICU) Data Science Education for All 2019/9/17 13 / 26



ཆͱͯ͠ͷσʔλɾαΠΤϯεڭ

૯লɿΦʔϓϯɾσʔλͷఆٛ
1 ӦརతɺඇӦརతΛΘͣೋ࣍ར༻Մͳϧʔϧ͕ద༻͞Εͨͷ
2 ցಡʹదͨ͠ͷػ
3 ແঈͰར༻Ͱ͖Δͷ

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.

1 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.

2 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.

ླ (ICU) Data Science Education for All 2019/9/17 14 / 26

ཆͱͯ͠ͷσʔλɾαΠΤϯεڭ

Φʔϓϯɾσʔλͷྫ List of Open Data Catalogue

σʔλɿhttps://www.data.go.jpڞެ
Φʔϓϯσʔλͷҙٛɾతɿ1. ಇͷਪਐΛ௨ͨ͡ॾ՝ڠຽՃɾࢀຽࠃ
ͷղܾɺ2. .ԽɾޮԽɺ3ߴͷߦԽੑ׆ࡁܦ ಁ໌ੑɾ৴པͷ্

σʔλϕʔεαΠτҰཡɿhttps://www.data.go.jp/list-of-database/
ிɿhttps://www.jma.go.jp/jma/menu/menureport.htmlؾ

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
Open Data: https://data.worldbank.org
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: ຊޠͰͷࡧݕɿ7ɺޠݴΛӳޠʹม͑Δͱɿ136
https://www.google.com/publicdata/directory

Open Knowledge Foundation: https://okfn.org
Global Open Data Index: https://index.okfn.org
ླ (ICU) Data Science Education for All 2019/9/17 15 / 26

ཆͱͯ͠ͷσʔλɾαΠΤϯεڭ

Free Software, Online Access

R

R Project for Statistical Computing: https://www.r-project.org

R Studio: https://www.rstudio.com

R Studio Cloud: https://rstudio.cloud

Python

Phython: https://www.python.org

Anaconda: https://www.anaconda.com

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

Free Software

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/Ag1AKIl_2GM
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ཆͱͯ͠ͷσʔλɾαΠΤϯεڭ

Πϯλʔωοτ্Ͱͷֶश Online Learning Source

List of Online Help and Mini Courses

ӳޠͰɺOnline ͰֶΔαΠτ͕ଟ͍ɻجຊίʔεແྉɻҎԼྫ
TutorialPoint: https://www.tutorialspoint.com/
DataCamp: https://www.datacamp.com/home
Code Academy: https://www.codecademy.com
RStudio Premier: https://rstudio.cloud/learn/primers

࣭ͱͦͷ͑ͷͨͬࡌαΠτɺUser Community

MOOCs େֶͳͲ͕ఏ͍ͯ͠ڙΔେنެ։ΦϯϥΠϯ࠲ߨ

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

First MOOC: 2008 by Dave Cormier, Connectivism and Connective
Knowledge (CCK08)

MIT OpenCourseWare 2002: Ͱͳ͍ʣOERڙҭͷఏڭʢ্ҭͷ࣭ͷڭ
Stanford U Model: ༗໊ڭतͷतۀɺUC Berkeley: ֶशࢧԉ

MOOC :ݩ 2012 Stanford U. ͱ MIT ͕ ΦϯϥΠϯͷίʔεΛఏڙ
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Massive Open Online Courses (MOOCs) ͔ΒֶͿ

Moocs ͷ׆༻ͱҙ

MOOCs ͷ׆༻ΛקΊΔཧ༝ ӳޠͷֶͷڭՊॻͱͨࣅར

ແঈͰɺٛߨϏσΦɺٛߨɺεΫϦϓτ͕μϯϩʔυՄͳ߹͕ଟ͍

ຊతͳ༰͕దʹֶशͰ͖ΔΑ͏ʹɺஔ͞Ε͍ͯΔج

͍͔ͭ͘ͷίʔε͔ΒͳΔϓϩάϥϜଟ͋͘ΓɺमྃূΛఏڙ

ྫɾར༻͢Δ σʔλʢdatasetsʣ͕༏Ε͍ͯΔʢݸਓͰ४උ͢Δͷࠔʣ

ϓϩάϥϜΛؚΉԋश͕༰Λཧղ͢Δॿ͚ʹͳ͍ͬͯΔ

MOOCs Δ͖͜ͱ͑ߟʹ࣌༺׆ ֶमऀʹదͨ͠ίʔεͷਪન

ແঈͰίϯςϯπʹΞΫηεͰ͖Δίʔε͕ଟ͍͕ मྃূͷͨΊ༗ঈͷϓ
ϩάϥϜΛקΊΒΕΔ

ԋशʹΑͬͯɺֶͼͷ֬ೝ͕Ͱ͖Δ͕ɺແঈͰɺͯ͢ͷԋश͕
Ͱ͖ͳ͍ɺ·ͨར༻ݶ͕ؒظΒΕ͍ͯΔ߹͕ଟ͍

ϏσΦٛߨͷ༰ॏཁ͕ͩɺԋशͷֶ࣭͕ͼʹॏཁɺύεͰ͖ͳ͍
ͱ͖ͷํࡦඞཁ

ಉ͡ͷ͕Կճར༻͞Ε͍ͯΔɻચ࿅͞ΕΔ͕ɺमྃূͷ࣭Λҡ࣋͢Δ
ͨΊ͔ɺίʔεʹΑͬͯɺ؆୯ʹ͑ΒΕͳ͍Α͏ʹͨ͋͠Δ
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Massive Open Online Courses (MOOCs) ͔ΒֶͿ

Moocs ͷ σʔλɾαΠΤϯεɾίʔεͷྫ

Coursera Stanford U. ͕த৺

Stanford U.: Machine Learning ਓؾͷ͍ߴίʔεʢొɿ2,513,476ʣ
https://www.coursera.org/learn/machine-learning

Johns Hopkins U.: Data Science, 10 courses [ॳڃ, R]
https://www.coursera.org/specializations/jhu-data-science

U. of Michigan: Applied Data Science, 5 coursesɹ [தڃ, python]
https://www.coursera.org/specializations/data-science-python

100% ΦϯϥΠϯͷσʔλɾαΠΤϯεͷम࢜߸औಘͷίʔε͋Δɻ
U. of Illinois, U. of Michigan, U. of Colorado, ͳͲ

edX MIT ͱ Harvard U. ͕த৺

Harvard U.: Data Science, 9 courses [ॳڃ, R]

MIT: Statistics and Data Science, 5 courses [Graduate Level]
https:
//www.edx.org/micromasters/mitx-statistics-and-data-science

Microsoft, IBM, UC SanDiego ͳͲίʔεΛϓϩάϥϜΛఏڙ
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Massive Open Online Courses (MOOCs) ͔ΒֶͿ

Professional Certificate in Data Science

:ຊใج HarvardX, through edX ԋशແঈͰຆͲͯ͢ఏڙ

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

Book: https://rafalab.github.io/dsbook/ (R Markdown Document)

R ͰֶͼɺData Camp Ͱ Assessment

1 Data Science: R Basics; σʔλղੳιϑτ R ͷجຊ 8 weeks
2 Data Science: Visualization; σʔλͷ֮ࢹԽ 8 weeks
3 Data Science: Probability; ֬ɾେͷ๏ଇ 8 weeks
4 Data Science: Inference and Modeling; ਪఆͱֶϞσϧ 8 weeks
5 Data Science: Productivity Tools; Unix, Git, GitHub, R Markdown 8 weeks
6 Data Science: Wrangling; σʔλͷཧ 8 weeks
7 Data Science: Linear Regression; ઢܗճؼ 8 weeks
8 Data Science: Machine Learning; ցֶशػ 8 weeks
9 Data Science: Capstone ·ͱΊͱ࣍ͷεςοϓͷՍ͚ڮ 2 weeks
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Massive Open Online Courses (MOOCs) ͔ΒֶͿ

ίʔεͷલͰΘΕΔσʔλྫ
Professional Certificate in Data Science

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

உঁͷͷσʔλ

ΞϝϦΧʹ͓͚Δ 2010ͷॐʹΑΔࡴਓ݅ࣄͷ FBI ͷใࠂॻ
Gapminder: Almost nobody knows the basic global facts! (Gapminder Test)

TED ૿͑ଓ͚ΔੈքਓޱʢHans Roslingʣ
https://www.gapminder.org
Health and income outcomes for 184 countries from 1960 to 2016
Country, Year, Infant deaths per 1000, Life expectancy in years, Average of
children per woman, Country population, GDP, Continent, Geographical region

Brexit ͷࠃຽථͷࣄલௐࠪͱ࣮ࡍͷσʔλ

2016 ͷେ౷ྖબڍͷࣄલௐࠪͱ݁Ռͷσʔλ

UC Berkeley ͷେֶӃೖࢼʹ͓͚Δஉঁࠩ

Φϥϯμʹ͓͚Δڀݚඅ֫ಘʹؔ͢Δஉঁࠩ

ϓϩٿͷ৽ਓͷଧ༧ଌ
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Massive Open Online Courses (MOOCs) ͔ΒֶͿ

JMOOC ຊൃͷ MOOC

େֶੜͷͨΊͷσʔλαΠΤϯεʢ̍ʣͷ༰ gacco: υίϞఏڙ

Week 1ɹݱࣾձʹ͓͚ΔσʔλαΠΤϯε
ׂ
σʔλͷऔಘɾཧɺೖखํ๏ɺੳ
ը૾ɾԻॲཧٕज़

Week 2 σʔλੳͷૅج
ώετάϥϜɾശͻ͛ਤɾฏۉɾࢄɾඪ४ภࠩɾࢄਤɾ૬ؔɾճؼઢ
σʔλੳͰҙ͖͢ɿ૬ؔͱҼՌɺڀݚ؍ͱ࣮ڀݚݧɺඪຊௐࠪ

Week 3 ίϯϐϡʔλΛ༻͍ͨσʔλੳ
Excel, R, Python ͷհ

Week 4 σʔλαΠΤϯεͷԠ༻ྫࣄ
อݥɾۚ༥
ϚʔέςΟϯάɾϦαʔν
છ৭ମ্ͰҨࢠΛ୳͢
࣭ཧ

JMOOC: https://www.jmooc.jp 10݄ 8։ߨ

౷ֶܭ II: ਪଌ౷ܭͷํ๏ʢଜઌੜଞʣɾࣾձਓͷͨΊͷσʔλαΠΤϯεೖ
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ʮڭཆͱͯ͠ͷσʔλɾαΠϯΤϯεʯͷίʔεΛاը͢Δʹ͋ͨͬͯ

શֶͷֶੜͷͨΊͷίʔεͷاըʹ͍ͭͯ
ྀ͖͢͜ͱ

ֶशඪ

Φʔϓϯɾσʔλʹ͍ͭͯཧղ͠ɺ՝Λઃఆ͠ɺ׆༻͢Δ͜ͱΛݧܦ

σʔλੳιϑτʹ৮Εɺ౷ྔܭʹ͍ͭͯཧղ͠ɺੳͱՄࢹԽΛ͢ݧܦΔ

σʔλੳͷϓϩηεͷશମ૾ͱྲྀΕΛཧղ͠ɺͦͷεςοϓΛ͢ݧܦΔ

σʔλͷੳ݁Ռͷํ͑ݟͷධՁΛड͚Δ

Կ͕ͯ͑ݟɺͳʹ͕͑ݟͳ͍͔ɺͲͷΑ͏ͳͷ͕ඞཁ͔ͱʹٞ͠վળ
Λͭݧܦ͍ͯ͘͠

͋Δ͜ͱΛΔͨΊʹɺͲͷΑ͏ͳσʔλ͕ඞཁ͔ɺऔಘͨ͠σʔλ͔Β
ಡΈऔΕΔͷͳʹ͔Λٞ͢Δ

R Markdown Or jupyter notebook for python

Reproducible Research: ༺ͱͯ͠༗هΛ֬อͰ͖ɺੑݱ࠶

Literate Programming: Code, Script ͷઆ໌Λॱ࣍ॻ͖Ճ͑Δ͜ͱ͕Ͱ͖Δ

html, doc, presentation, pdf (using TeX) ϑΥʔϚοτʹग़ྗͰ͖Δ

εΫϦϓτͷར༻ɺԋशͷهɺ՝ͷఏग़ɺϓϨθϯςʔγϣϯʹ༗༻
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ʮڭཆͱͯ͠ͷσʔλɾαΠϯΤϯεʯͷίʔεΛاը͢Δʹ͋ͨͬͯ

શֶͷֶੜͷͨΊͷίʔεͷاըʹ͍ͭͯ
ྀ͖͢͜ͱ

͖͜ͱྀ͢ߟ ͍

ࣗతɾओମతͳֶमऀ͕ɺେֶͷίʔεͱͯ͠σʔλɾαΠΤϯεΛֶͿ
ՁԿ͔ɻඞमཁ݅ΛमྃূͰସͰ͖Δ͔

ֶमऀ͕ॿ͚߹͍ɺֶͼ߹͍ɺஐΛɺ͍ͯͨ͘͠ΊʹԿ͕ඞཁ͔

ֶमऀʹɺͲͷΑ͏ͳࢧԉ͕ɺඞཁͰɺ༗ޮ͔

Empirical ʢཧͰͳ͘ɺ࣮ݧ [࣮ূ, [ݧܦ ʣ໘͕େ͖͍͜ͱ͍ͨͮجʹ
Λҙࣝͯ͠ɺཧΑΓྫͷఏࣔΛॏ͠ࢹɺഎܠʹ͋ΔֶΛઆ໌

ࣾձՊֶܥͳͲҟͷڭһͱॿ͚߹͍ɺڠಇͰίʔεΛӡӦ

มԽͷ࣌ʹɺଟ͘ͷҼ͕ؔ͢ࢠΔ՝ͷֶͷݙߩΛ͑ߟͳ͕Β

Quote: On Listening to Lectures, by Plutarch ϓϧλϧίε

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/)
͜͜Ζɺຬ͖ͨ͢ثͰͳ͘ɺணՐ͖͢ͷΑ͏ͳͷͳͷͩɻՐ͕͚ͭ
ɺ͋ͱࣗͰɺͲΜͲΜɺਅཧΛٵऩ͍ͯ͘͜͠ͱͩΖ͏ɻʢࢲ༁ʣ
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͓ΘΓʹ

σʔλɾαΠΤϯεڭҭͱେֶͷະདྷ

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/

ͻͱ͜ͱ

σʔλɾαΠΤϯε AIʹؔͯ͠ɺେֶͰ͑ڭΔ͖͜ͱԿͳͷͰ͠ΐ͏͔ɻ
ຊʮڭཆͱͯ͠ͷσʔλαΠΤϯεڭҭʯͱ͍͏λΠτϧͰ͓͠·ͨ͠
͕ɺͲͷϨϕϧͰ͋ͬͯɺਅ͑ߟʹΔ͖՝ͩͱ͍ࢥ·͢ɻେֶҎ֎Ͱֶ
ΔͷͰ͋ΔͳΒɺେֶͷՁɺࣦΘΕ͍͔ͯ͘͠Ε·ͤΜɻ
͜ͷ͜ͱΛ͑ߟͳ͕Βɺ४උΛ͠·ͨ͠ɻΈͳ͞Μ͕ɺҰൠڭҭՊɺֶͷֶ
ੜͷڭཆͱͯ͠ɺֶશମͷσʔλɾαΠΤϯεڭҭͷ͜ͱΛݕ౼͢Δͱ͖ʹɺ
ͳʹ͔ώϯτʹͳΔ͜ͱؚ͕·Ε͍ͯΕͱ͍ͯͬئ·͢ɻ
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