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2016 4F 4 A1 REESE 177442 (Institute of Electrical and Electronics Engineers, IEEE)
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4 Sl op.cit.(2)

SFIZELAT D X 5 kA H %,

Borg, M. (2022, January). Agility in Software 2.0-Notebook Interfaces and ML Ops with Buttresses and
Rebars. In International Conference on Lean and Agile Software Development (pp. 3-16). Springer, Cham.
Jackson, S., Yaqub, M., & Li, C. X. (2019). The agile deployment of machine learning models in healthcare.
Frontiers in big Data, 7.

Kupiainen, E., Mintyld, M. V., & Itkonen, J. (2015). Using metrics in Agile and Lean Software
Development-A systematic literature review of industrial studies. /nformation and software technology,
62,143-163.

Atwal, H. (2019). Practical DataOps: Delivering Agile Data Science at Scale. Apress.

e, V7 Py = THREOH L WITAMEL LTk, BF DT D it 54T\ % Software 2.0 235 3,
Andrej Karpathy, “Software 2.0,” Nov 12, 2017. <https://karpathy.medium.com/software-2-0-
a64152b37¢35>

6 JEEE Standards Association, “Ethically Aligned Design, First Edition (EADle) Infographic.”

<https://standards.ieee.org/industry-connections/ec/eadle-infographic/>
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7 ISO/IEC JTC 1/SC 42 Artificial intelligence , “ISO/IEC TR 24028:2020,” May 2020.
<https://www.iso.org/standard/77608.html?browse=tc>

LI &, “Al @ trustworthiness D R H#EAL R I -4 7 2 % .0 i =" June 18, 2021. <
http://www.qa4ai.jp/Conf2021/20210618.SC42.pdf>
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<https://www.digiarc.aist.go.jp/publication/aigm/guideline-rev2.html>
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<https://www.meti.go.jp/press/2020/03/20210330002/20210330002.html>
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WAl Yaox7 P ERIE2 vy Y =T LAl e X7 FWVEREES 4 F 7 4 v 2021.09 Ii.” Sep 15, 2021.
<http://www.qadai.jp/ QA4AIL Guideline.202109.pdf>

12 B TAETES, “HAR Y 7 b v = 7RIS 2018. <https://sites.google.com/view/sig-mlse/>

13 Harris, C. E., Pritchard, M. S., James, R. W., Englehardt, E. E., & Rabins, M. J. (2018). Engineering ethics:
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2019 4 12 A, B E oFM R CICHZME L Cw 3 %EE 2 1 2 =7 4 (N LHIREY
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Z LT, 2020 4 1 AICIIBMEE & A FEICBIT 2 v RY Y ARBE I LT B 18,

TR TITANY —OREICESN %Y T/ v 7 % 2 The Future of Privacy Forum!?

14 International Statistical Institute, “Professional ethics,” Oct 13, 2021. <https://www.isi-

web.org/about/policies/professional-ethics>
15 American Statistical Association, “Ethical Guidelines for Statistical Practice,” Apr 2018. <
https://www.amstat.org/your-career/ethical-guidelines-for-statistical-practice>

o e B HE ¥ 2 H A, R R o 17 B) & ¥ Apr 22, 2017. <http://www.jfssa.jp/wp-
content/uploads/2017/09/statistician_20170422.pdf>

7 NTHIREE S MEEE S - HAY 7 b v = 7RSS BE TEMRS - ETEIREES BN
SE P & MBS, EBMEE & AP EICBI T 2 F A, Dec 10, 2019. <http://ai-elsi.org/wp-
content/uploads/2019/12/20191210MLFairness.pdf >

18 ENZIEERERIGERT, ¢ THMAEE & O EEnofE L FIAONA ] Jull & | WS & OB
%Y vARY YL Jan 27, 2020. < https://www.youtube.com/watch?v=hhG-5fQfRyY>
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5 e REBARIC B B & LT, TR O | (RFERERE2ZR) & TR OV |
(WEMNEZER) REBH DB 2,

23 ERANDT =2 YA TV AFMICET 2 ERBER - E=HOBA
1) EWNo#H)HE

2021 £ 6 HICHin 4 / _—v a VIIEHEES T, ALK 2019 ¢ 2070 —T v 7
ficie < TAL BREE 2021~ A - FESE - Hulsl - BUM 2 TIic Al~] Z2AB L 72 23, Al #{#% 2019

R FAYBE, REENRIERE R SO MY b 0EFEXEERZ T T 5,

20 The Future of Privacy Forum, “Unfairness by algorithm: Distilling the harms of automated decision-
making,” Dec 11, 2017. <https://fpf.org/blog/unfairness-by-algorithm-distilling-the-harms-of-automated-
decision-making/>

21 Calders, T., & Verwer, S. (2010) Three naive Bayes approaches for discrimination-free classification.
Data Mining and Knowledge Discovery, 21, 277-292.

22 Barocas, S., & Hardt, M. (2017). Fairness in machine learning. The 31st Annual Conference on Neural
Information Processing Systems, Tutorial. (https://mrtz.org/nips17/).

Feldman, M., Friedler, S. A., Moeller, J., Scheidegger, C., & Venkatasubramanian, S. (2015). Certifying and
removing disparate impact. Proc. of the 21st ACM SIGKDD Int’l Conf. on Knowledge Discovery and Data
Mining, 259-268.

B NEIF A4 2 N— v 3 VERISHEE SR, AL g 2021~ A - AEZE - HuUE - BUR4 T AT~ Jun 11,
2021. <https://www8.cao.go.jp/cstp/ai/aistrategy2021_honbun.pdf>
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Al FIEHAA R4 v~Al FEH D 0D 75 257 4 ALY 77 L v 2~ (RIFBA.

2019 4 8 f])

AIFRERAY F 7y 2 ~Al % L 2w g 720ic~ QHEZT.2020 47 H)%

ERR a0 7200 ALBAFH A F 74 v (BRBAE. 2017467 H) 7

B ERE AV AV PHAFTA Y F2R FretrF— - EERMREGFRFRE

W - EEERANHR AT - ENZIEWATTSERT. 202147 H) 28

2) Eto#Hm
K

2021 % 1 A. kET [lExecutive Order on Advancing Racial Equity and Support for
Underserved Communities Through the Federal Government | 2358 & 3172 2°, Z O KHfimE
I, N7 — 2 {EEE 2 (Equitable Data Working Group) DAL VAT LT
5, MABITOL S OF — X%y bid, A, RiE, R EE A, BEEAOHI,

2R, TAL T2 ORMICBET 2 24 K74 1.1 iR Z%EL £ L7, Dec 9, 2019.
<https://www.meti.go.jp/press/2019/12/20191209001/20191209001.html>

%A, ‘Al FEERATA F 74 v~Al FliEH O 70077 774 A 7 7L v A~ Aug 9, 2019.
<https://www.soumu.go.jp/main_content/000637097.pdf>

2 HBET, ALFFER AV F 7y 2 ~Al 20 L 2 v 272372912 ~(2020 4 7 AF1T),” Jul 2020. <
https://www.caa.go.jp/policies/policy/consumer_policy/meeting_materials/review_meeting_004/ai_handb
ook.html>

7 M E, EBEBEMWAEmO LD Al BEAA LK T A4 VR, Ju 28 2017.
<https://www.soumu.go.jp/main_content/000499625.pdf>

B AIST FYRAT —%7 27 F v+t v 2 —, op.cit.(7)

2 The White House, “Executive Order on Advancing Racial Equity and Support for Underserved
Communities Through the Federal Government,” Jan 20, 2021. <https://www.whitehouse.gov/briefing-
room/presidential-actions/2021/01/20/executive-order-advancing-racial-equity-and-support-for-

underserved-communities-through-the-federal-government/>



Z DMt FE R NOEHANARIC L > TEEFE N T Aane I, 20T — X EHhE
BT, ATFHERET 28N EZHEL TV L WIBZTBERICH LI LIREINT
Wb, —J7, KEEEEREMTFEHT (National Institute of Standards and Technology,
NIST) 1. #BARHEZ AN TAIGEICBE 9 % 4 JfH] (Four Principles of Explainable Artificial
Intelligence) % AFf L T\ % 30,

#tHH (Explanation) : Y A7 Lk, 7TV F 7y FEBXU/ E7213 70w 2B 2 EE

W 7213 Z RS 20, LR IATLICEDD L,

HEWYE (Meaningful) : FIHE CEETREREIAZ IR T2 2 &,

SO IEfEYE (Explanation Accuracy) : ftBHIx, 77 7'y P 2R T 2B HEZIEL <

KL, 22/ E7F v AT L0702 A% IEMEICKBL TnW3 Z L,

HERDOIRS (Knowledge Limits) : & 27 ADBKEFEINAEMHT T, 2o, 2ol

FOREBEESELN- L FICOR, VAT LBIETLC &,

i

FEE, 2015 SELARE, Al 2 &Gt BLEET o8 Az Hfs L < [HhERE 2025 %
Hrlic, 2030 £EEHIC I FURSEIR D AT SEER & 72 5 & v 5 HERD T CAME K, FiET5E
DL, WTFEAR DD ST 5, 2019 FITIAF - RIE, g, 77450
= B, TN F Vv RBEDFADIRIN TS 3,

BRI

WM T 1, 2018 4 6 H ICBRINZE B 2 @ Khalil Rouhana 23 BRI @ AT | (Artificial Intelligence
for Europe) & \» 9 Al OJEHICBAS 2RE 21T o7 2, ToRETIE, BRICX S AL ik
FTHREDIK, AL 233 72 & TS - FRF R L~ D HEfR, MY - AR 4 O fifE
REWVD 3DDT Fu—FPIRINT WS, WY - ERIRH A DHER & v 5 JITD W T,
FINZE 213 2018 4£ 6 Aic AL ICBd 34 LA HEMEK 2 L — 7 (High-Level Expert
Group on Artificial Intelligence, ALHLEG) % 5% & L 72, ATHLEG I 2019 4 4 A LIF%, 4 o
DRI % NERL T 503, mEICEREEEST 2 01ZLLTD 2 5TH 5,

BHETX2AlD-ODMEHNA F T4 v 3 (2019 4£ 4 HAK) : ALICBEd 2 A0

30 Phillips, P., Hahn, C., Fontana, P., Yates, A., Greene, K., Broniatowski, D., & Przybocki, M. (2021). Four
Principles of Explainable Artificial Intelligence, NIST Interagency/Internal Report (NISTIR), National
Institute of Standards and Technology, Gaithersburg, MD, [online], https://doi.org/10.6028/NIST.IR.8312,
https://tsapps.nist.gov/publication/get_pdf.cfm?pub_id=933399 (Accessed February 23, 2022)
3UEHULEHEERERE Al B RER S S (2020). AT BE 2020. A7 % * — B AW

32 Khalil Rouhana, “Artificial Intelligence for Europe,” Jun 27, 2018.
<https://ec.europa.eu/futurium/en/system/files/ged/ai_for_europe_k_rouhana_27.06.pdf>

33 High-Level Expert Group on Artificial Intelligence, “Ethics guidelines for trustworthy AL” Apr 8, 2019.

<https://digital-strategy.ec.europa.eu/en/library/ethics-guidelines-trustworthy-ai>



D7 7u—5 (NHoHTHOERE, EOMIL, AT, StHHRTRENE) 2L, Al

VAT LAPEHETE D01 -TRE 7 DoFEAEN (ANHoIEE) L B, BE

MR, 774N =T —=2hNF v R ERAME SRRIE - BER] - STt

K -BEOFEE, THhvvELYT4) BIRLTWV5,

BHETE 2 Al 0720 DRI Y 2 3 (2020 427 AARK) © miEst 2 7 7 & 2 0]

RECHEHIMNZECIHMES = v 7 U A MICE L 2ERN Y — 1,
2020 i1 TAI HZ | (White Paper on Artificial Intelligence — a European approach to
excellence and trust) > C¥ [ - e & SR T & 2 LR 7RFAFEZ WREICT 5 72 DESRA 7'
a VPR E I, 2021 £ 4 A 21 Hic TATHAIZE | (Proposal for alaying down harmonized
rules on artificial intelligence (artificial intelligence act) and amending certain union
legislative acts) S ANFR I Nz, TOMAIETIE, L DEERWARFERGEZ 4 RO U %
I (ZRTERCAIV AT L, N4 Y ZR2 ALY ZAT L, BANERBEZHES Alv 2T
Ly N 22 /)R 27 L ALY 2T L) KB L2 LT, #2RFRICOVTA—A®
TR EE L T b,

24 EBMNART — XY A T REMICET 2 ERFROBA

BB B 2T 7O —FD—oThH Y. W OhDT 7o —F % Mibds T
LT, T=2F A TV AFAMZEYNHEH L T 2 e TE S EHFZ LD, HER
PEAELRRRE 7 & 03 0 2 Beffi bR O BE R R IES K VIt F 2o s L, Hdlio
M B 7> CRIFEHE S BE L E 2 N3, F— 294 v AHMOMITICBT 5 #%
DOV DOPDEFEICONWT T E® 5,

1) ATHIEEICBI9 % OECD JFH

2019 4 5 H. #E W )16 XM (Organization for Economic Cooperation and
Development, OECD) ¥ A TA1HEICE$ % OECD JEH] (Recommendation of the Council
on Artificial Intelligence) 7% 2\Bd L. Z OJFHANIZ 42 #EICERIRE -, 2 OFEANX, Al ~

3% High-Level Expert Group on Artificial Intelligence, “Assessment List for Trustworthy Artificial
Intelligence (ALTAI) for self-assessment,” Jul 17, 2020. < https://digital-
strategy.ec.europa.eu/en/library/assessment-list-trustworthy-artificial-intelligence-altai-self-assessment>

% European Commission, “White Paper on Artificial Intelligence — a European approach to excellence and
trust,” Feb 19, 2020. <https://digital-strategy.ec.europa.eu/en/consultations/white-paper-artificial-
intelligence-european-approach-excellence-and-trust>

3% European Commission, “Proposal for a laying down harmonized rules on artificial intelligence (artificial
intelligence act) and amending certain union legislative acts,” Apr 21, 2021. <https://eur-
lex.europa.eu/legal-content/EN/TXT/?qid=1623335154975&uri=CELEX%3A52021PC0206>

7 OECD, “Recommendation of the Council on Artificial Intelligence,” May 22, 2019.



AT LHBMER, Bh, NEPOEHEICE S X ) e hs 2 &2 His T EBFEE . 2
AT oy Tch s,
TR & FiftrlRE R TS IE. BEO LRI 2{E#ET 5 2 L ic ko T, AX &Mk
BREICAHEEZD 0T OO TRTNIE RS R,
Al ¥ 27 L, FEoXR., AME, REFZROMIME, SHMEL28EET 2 X ) Ict s,
TN FRNEREEFHER T 2 720 1B 2 /RIS X S ICTRETH B,
Al v 27 LOERWEZRTER L BEELD 2 EWRZIT)RETH %,
Al v 27 d % O#EFAR P I3 CLE L =LK e HIECHREES ¢ 2 & T, B
D525 YR7EEICEHE, EHIRETH S,
Al v 27 LORFE., &Kk, ERICED 2 M OE AN X, EELoFEANCHE 2 D IEH
fLoBEEZEINETH 5,

2) UNESCO iz & % [ ATLHIRED MBI B3 2 &5

2021 4 11 H . EEHZBF R LB (United Nations Educational, Scientific and Cultural
Organization, UNESCO) %, AlfRMloEEMFE cbH 2 [ A THBEOmEICEI S 2 8 )
(Recommendation on the Ethics of Artificial Intelligence) 3% 5KE L. & THIREI L=, 72
72 LK 2017 4F1C UNESCO %2BHEL TH Y, ZoBRIUTIIFED > Tk, Tk
BE T REffEE LT, OAMELHEARAWHBES X OCABOEROEE, Rk L EE, @
BRIGE & A RE R DB QLRI & AR OER. @I CAIERH AR S Liztha T g
RS, Bet, RIEW. T4y = T — 2R, ERAME & SIATREE R L 10 ©
JFHIZ7R LT3,

3) ALICBd 2270 — N — b Fey 7
2020 4F 6 H. T ARIHL] oF 2 ko wiz, Bf:H 2 Al OFfFE & I HUH T E Y
BA=YTT47CTHS ALICET 57 v — 18—} F—2 v 7 (Global Partnership on
Artificial Intelligence, GPAI) ¥238%37 & L7z, AL, BUT - EIFEEERY - FESES. - Bl 7«
Er b 3 ERLERMEMB T, G7T Z2F.0 832 15 HE - HIEBERT A v =) B
YECI3 25 O & HURA B L T\ 5. GPALICIE (8155 AL, [F— % « #5F v 2],
MrEoRK ], T4 /7=y a v e, TALE v F Iy 7iht] © 5 F—~<off¥

<https://legalinstruments.oecd.org/en/instruments/OECD-LEGAL-0449>

Z LT, 20194 6 HD G20 HMAE T, 2o OECD KA %@ C#E e L. G20 Al FAIAAE SN T
AR

3  UNESCO, “Recommendation on the Ethics of Artificial Intelligence,” Nov 24, 2021.
<https://unesdoc.unesco.org/ark:/48223/pf0000380455>

39 Global Partnership on Artificial Intelligence, “GPAI: Global Partnership on Artificial Intelligence.”
<https://gpai.ai>
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HarEINTEY, Al FHI e REOBE LICHS T2 2L 2HAME L7 vy 27 b
DHED LT %, 2022 48 1 Hicid, ATJRHIOEERIC B S 2 [EBRAY 722 akam ~ O B 2 SR o
pZezHMIC, ENMETDY VKR Y ARRFERALBBFEIC Lo THfEIhTw3

40

o

fHim 3. DX HEHE

2018 4F1T [ R KHEHRIE 2018— [Society 5.0 | [ 7 — X BRENItE S | ~DZH— | 23 [EEE
RIE TN T 5, [Society 5.0 [ 7 — X EXERItES | D X 5 b ic BT 2 LY fHA ) &
LT, 7Y ZILFTFT VAT +—A—3 a v (digital transformation, DX)723% %, DX & %,
JEFITIFIT OREIC K o CAXDEER LY RWITRICENT 522 L THEH, EVF X
MEEE LCTRBERT — 2 & TV XVENC X o THRAENEZE LT 22 L TH 5,

3.1. DX #EE DIRIR

HATIZ, 52D T DX ICHY A TRV S b DD, KEICH N+ R HTw»
BT 7 N, ISR HEERRE 3T o 2B I3 T ARRESHTW B EEE L
HAMEIR 17.0%TH DIk L, KETIE 56.7%TH > 72, RIFEEEHIIARICET S
DX #EEDHIR A DL F—PicE D T3, ZoXk) R chECciciEfEh
TE P T D ICGERTE TR WAREED FE 2 b b, 2018 4E0 [1T ¥ 27 4 [2025
FEORE] ORRE DX ORI ZRER] & v AT 5Nz DX LAR—F 2T, %<
DEEDOREETII DX OMBEEABREL T3, 2 00 KELIFEND 3 LigH I T
W5, OBFFY 2T LHFEIM LIRS NG - 77y 2Ry 7 2{LL T3, @
(AR RBEL 280 - EXEDOETHIELFEHTH 5,2020 0 DX LK — b 28
Tt 7YX AEHI T 2 BIR~ DK Z FroENAERHEML T2 b 00, [DX D
WY MAZIHRDTHERE | MBI T I Mk LooH 25 L L,

0 RIEPEFEE, “GPAL (Global Partnership on Al) ¥ v R ¥ v 4 % (i L £ 3,” Jan 11, 2022.
<https://www.meti.go.jp/press/2021/01/20220111003/20220111003.html>

AN ATBORE NS HEEE (2021). DX A 2021 : HKLEFHA IC A 5 DX O #REE, AR, Hiif.
TSLATBGE N E HLLER HE AR

2 IRIHFEER, DX LE— b+ ~IT ¥ 27 4 [2025 E£DHE] DR E DX DA 7 ER~,” Sep 7, 2018.
<https://www.meti.go.jp/shingikai/mono_info_service/digital_transformation/pdf/20180907_03.pdf >

4 EEEXE, DX L F — F 2 (FHEEWDY» T & ») [” De 28 2020
<https://www.meti.go.jp/press/2020/12/20201228004/20201228004-2.pdf>
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IOV RENL DD T 7 avRREINTw3, ko 9 % 59 3 DX
FEFREPL DX & L% (DX EESEFENARME) K Tid, ODX O - HfiE,
@G- —CRTERIC X 2 FEM DX FHDO 7 7 =X P RAT v ) BEFLNTW S,
EHTavATH 5, FY OMFEITH LTk, FIARIIG L L C@DX #etEikd o i, ©
DX g 0 RE. ©DX #EERILOILE . FRIAIGE LTCOT YAV T Ty b 7 4 —
LG, @2 —F —FE L v X —FEOIA Y KL Lic X 2 ZE o hE, ODX
AN OFERB ZNZENE T b TWw 5,

3.2.DX A\M DB

DX it ic iz, 2z 5 AMoFRCHER AL odiz &) PEETH S %, L
LS, HATIHER, BLLICRREL TS I eAERHINCTEY % HHEOYUEL
(V2FAL) ARV L OEFEERHEL T3, KkEICHN, HATIE AL [T, 7—
RIYAZVABERCNT ) AFVDEHZRL TV IBEERIDPRVE D, [EHRULHE
HEERRE O A <13, REZ 721% D0 ENRZ O3 % FF o T 528, HATIE TEfMEL T
WL LEETD LTwnn] RS 46.9%ICDIF > T b,

A BT —RAEE-/1-HE

INET, BT 22T XV A TV ABECHMT 2 2 L OBEEPIIME LGRS 1
T& 7, PIZIE, HEIHEAY F2 T 210w TiE 3 DOEELRERSEH 5 LoEfIn
Tw3 4,

O #HEEIROIEZ LT 2
@ BRIV T Iy —imENEAE 2 ED B
Q) EHEMZHT — X %o 5HH

M2 — PR X —REOHAHEEINNIE, 2P R X —DEOHERLE R AV R
W REEDOENEHEINL L AN, COXI AT VINEEROEELREDOLD BHiIK] L LTF
tovonTnd,

W HE¥X4, DX L K — F 21 (DX v K — F 2 B #MK) ) Aug 31, 2021
<https://www.meti.go.jp/press/2021/08/20210831005/20210831005-2.pdf >

B OREEREER, TUANE T VRT r— A= a v EHEET 2720004 K4 v (DX #EEAA FI4
v) Ver. 1.0,” Dec 12, 2018. <https://www.meti.go.jp/press/2018/12/20181212004/20181212004-1.pdf >
16 S AT B NI HALPEHEEERRRE, op. cit.(40)

47 Nolan, D. & Temple Lang, D. (2010). Computing in the statistics curricula. 7he American Statistician, 64,
97-107.
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F 7 KRERGEHERIC X 2 [HEHEE ORI L FE D 20D A4 ¥ 7 4 v REHEE (2016
A ETK) | (Guidelines for Assessment and Instruction in Statistics Education (GAISE)
College Report 2016) T, FHFHBICN L T6 2DRENINTEH Y, 3FHOREVE
W% T 5,

et EE 2Bz 2

R 70 PEAR IC B R 2 1 <

KT — 22Xk HWICAEDE TRAE S22

TIT4T s T—=v et T 5

AV 7 EOERLE T2 abIcT 7 vy —2EMNT S
FHROYHRZUWELIMET 27 22X v F 2IEHT 5

©@ @006

B~
il

BRSNS E T B ERES

D B T2 A v RBHEBMUS 2y =V T LRLCLE2ETAN) F 2T 4

B - 7 — 294 v 2ZEHBCMS 2 vy =2 7 Lk, 2020 44 Hic, 2B zb3
ETORY - EHE (150 TARE/F) 2WNRICL7ZY T 7V —L_XRLOHEEDET LAY
Fa2TLYERMLCYSE, ZOETAAY) F 2T LTHE, B -7 —29 42V R -Al
X, 22oCo [HiHh - HE - ZAHFA ] WEFELINTED,

hE, B TR ATV R Al R ROpET L

HETED XS ITIER I 72 2 ffifEZ A TV DT 2 2 L

Al DIFEZR LA, WFREIHZHMEL. AR L@ 72 HkiascE 2 X5 ick

52 ¢

HaoERT— &, EHErEYICHE R, Hcx X 5ickhbC L
BREDHPERELINTWE, Z LT, EF—&, FFELZHOEE L L haToEfl
REMICEIE - T2 AT R - Al Z2IEHT 252 L A28 L0 T, HEOHE L EY) 7215
FICHT 2R AY F2 7 LY ANLLNS Z ERHERINTY S,

Tz, 2021 E 3 Hiclx, W3, A FEERNRELAEZET AN Y ¥ 27 4 (OHE
fEL <) DEABELTWE, ZOETAAY F 27 LT, JCHREBLLVOEEEZ Y 7

4 American Statistical Association, “Guidelines for Assessment and Instruction in Statistics Education
(GAISE) College Report 2016,” Jul 2016. <https://www.amstat.org/docs/default-source/amstat-
documents/gaisecollege_full.pdf>

©HH T2 [ AEE RS 2y = T L T2 A VR AT (VT T — R
N) ETFTAAY F 2T L ~ T — 2B EDOHEE ~ ., Apr 2020. <http://www.mi.u-
tokyo.ac.jp/consortium/pdf/model_literacy.pdf>

VPR T =2 I A AHERMM Sy =T LB T2 4 v X - AL QEAEREL <)
ETFTAAY F 2T L ~ AIX T —2ERHOFEEK ~, Mar 2021. <http://www.mi.u-
tokyo.ac.jp/consortium/pdf/model_ouyoukiso.pdf>
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TV—LRAHBELHMBEB L 2EC THBELAE] & LTIEDITTw5, FFic Al 235]
ERILIDIRKEZHMLZ LT, T2 I A Vv 2B XTI AEMT~OH - TEH L.
WEOHEMRDR, HEAEZHE S AMERILCEBERLEI ELTwd, ZLTC VT 7v—
LUV ERIBRICHET — & FEEZ W72 EE I X, 2 OIGHEREL ~ v Cciz &8558
DFFEICIE U723 PBL 72 K2 G RINICHAANS Z 2 Ic X > T, BEENAFLOEG
rHIET LRI LT,

2) HEIFZA— P AMBER SO 2 b
BEETHORIIENT % R & L 72 fiahs % 28— PAMBH = ¥ Y =2 T At Ko,
Halz ¥ A= FAMBR S0 227 232021 4FE 7 A2 LRI N5, coFay s
FAIRRIZ, bW B B RDT58F 2020 (2020 4E 7 A 17 HEERE) 2icsnC, [F—%
YA Ty AE PRI B B EPEE o B E R R T 5 | L X AT\ B
EORERICHD, 2OV =T HCET ZHEBNRIR, REEEE CR¥BHE Lk
DFEE DM HEIEMIEOISE T 5 L 45T & 2 M) & RFhed OBk
DT % A= 1) TH B, KEAE EICHAT, HROHATIRAM D% <. B
HAFDORAFIAZETAAMOBRAELANICHED 2L REELEZ LN TS, 7.
Zo7aYzs bR HEAMBERTav AT L (CDay Y =2 T ATHERE Nz K%
HEHES D Y Y — o 7 BTN & THEE O - TIADPKL R b L & bic, B
BB 7 LI B TROMEF = F A4~ P EHKT 2) OWEAGHE X h T 5, BRI H 7
o Tl BHRHREO PRI B0 57— 2 2Pl E LT, & § X EAET — 2 B

INTW3B,

3) RR bV KFEIZEBTSMSSP 7u 27 L

FA LV RECTEREFEEL TCEREP LD T v 77 ApRtEI LT3 8, FurJ 4
PET LA ICIT. EEFE{ELS (Master of Science in Statistical Practice (MSSP)) 28
526N2%, % DF =2 ATV AEE TR, ETF— 2 %2 L 2R HSLHRRIIEE 7
077 LAOMBICIE I N Y, B, TiEme T e s 7 i v eEEH Tl LoERES

SU R EHECEAT SR AT, C [REF = ¥ 2= P AMEBER 70 Y = 7 + ] ZFH,) Jul 12, 2021, <
https://www.ism.ac.jp/kouhou/news/20210712.html>

2 NIRRT, “RRFEMBGEE L R o ARG E 2020,” Jul 17, 2020. <https://wwwb.cao.go.jp/keizai-
shimon/kaigi/cabinet/2020/decision0717.html>

53 Boston University College of Arts & Sciences: MS in Statistical Practice, “A Practice-Centric Program,”
<https://www.bu.edu/mssp/>

Masanao Yajima, “Statistics Practicum: Placing 'Practice’ at the Center of Data Science Education,” Feb 26,
2021. < https://estat.sci.kagoshima-u.ac.jp/SESJSS/PDF/JCOTS21_D1S1P1_yajima_slides.pdf>

Kolaczyk, E. D., Wright, H., & Yajima, M. (2021). Statistics Practicum: Placing “Practice” at the Center of
Data Science Education. Harvard Data Science Review. https://doi.org/10.1162/99608f92.2d65c70
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DLIEDICREIND, LEALEYEL, 207877 LTIk, BE v 7 L0HFICHE
ZBCE L, BEm. TR &0 IE. 2 OREFRNICITDONS X ICEHI LTS
RACRHD B 5. FEIEERC I ke & O E LRI, FRNOMEHTE (statistical
consulting service) - X— b F—v v TEEALTVWEIRERLE LD T vy 27 b (external
partner projects) ICEMT 5 Z EAFHHE LTS, &9 LAFEKOFHEIX, B, ©
7R, B 5 IR A G D TN TIThI T 5 %,

42 )L—T71 v 74

KT — 22 BEPBEBHRA O 70y 27 v ISR B EEICIE, T/ TR
Dotz R TIRFBEDAT r—< VY ARBEYNCEHicE R W LB 2D, [&
DRETE D] L) X ICHENICGHEIT 2 2 L2355, ZDORRICIE, FEINEE %R
FHNEHEABR EREE EbIcRICE LN D (W=7 v ) BEHI NS, 7—
ZH¥ A Ty ZREEICEWTIE, PPDAC %4 74 Bicko v —7Y v 7 & CRISP-DM%
DN =TV v 2 RH 2, ZZTlE. 2Ol ZlET 3,

1) PPDAC %4 7 Mt =710 v 74

PPDAC 44 7 nicio =70 v 7 ofile LT, 7u =7 b AGREHYERTET) O FFl
N—7"1Y w7 (Statistics Project-based Assessment Rubric Table, START)Y %% %, Z #1it.
PPDAC 4 7 v %ffio CiTo7e 7 vy o2 VY EICE T 5 X7 % —~< v X% PPDAC
D7z —RTLICEMiTE2dDTHB, OP (Problem). @P (Plan). @D (Data). @A
(Analysis), ®C (Conclusion), Q7L X v T —va v, @RAERED 7IHH 5 B CHE
fili X412,

2) CRISP-DM 2k v —7"1 v 74

% Dochy b DFKIC V=Y RO —TY v 7 iIcio L INTw 3,

Dochy, F. J. R. C., Segers, M., & Sluijsmans, D. (1999). The use of self-, peer and co-assessment in higher
education: A review. Studies in Higher education, 24(3), 331-350.

5 Wild, C. J., & Pfannkuch, M. (1999). Statistical thinking in empirical enquiry. International Statistical
Review, 67(3), 223-265.

5% Wirth, R., & Hipp, J. (2000, April). CRISP-DM: Towards a standard process model for data mining. In
Proceedings of the 4th international conference on the practical applications of knowledge discovery and data
mining (Vol. 1, pp. 29-40).

Berthold, M. R., Borgelt, C., Héppner, F., Klawonn, F., & Silipo, R. (2020). Guide to Intelligent Data
Analysis: How to Intelligently Make Sense of Real Data. London: Springer

T GREERLGE - MR T - FIREEEE (2018). MEEIHAVERIE 77w v R & 2 RV, HEEHE, 66, 15-36.
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PPDAC %4 2 v DRI E AT T3 CRISP-DMSBIcES L v — 7Y v 7 Tl
CRISP-DM 237  — X — 7 3 — AP D X 55— F@#{TO 7 v A Tlda v & & ik
LTh, 782RAD7 24 XL DFHfiiFfrbin v, X7+ —<v 2L, HlziX, 7 —
z offifi B S CcoBAFREME, KEHEATREL:. FitrlfEtE oM@, REINTATT
DRI Z 2 RN B ) ORBRL A /=y ay (ALFAA Y, ALCT—
2T 7V —vavofRBELELoliR YY), @MY —r (HIICIG U 72 58Y) 7 fi
W RE), @Fav s b2 T — b (F—2WECHADT 17k &I 3 RE O fiF
R, F—27 =272 8), @HHAOE L I 5IHHIC O W CFHiidhz L L bic,
O©FEMBE & DIt L T/ —THNTA v N = X o THAGHG X 115 %,

A3 AERT — X DEEIR

FEROEC YV ART =22, OHERECTRIEEL T 5 BIciE, W oo EMA
BH D, HlZE, 77— 2REBZFE IO L Tk, FEOA v -y T FHEREL VO
et . HEBOEEEE ~OW R ~DEE L Vo723 7 4 v b 2SR TE 2L
TR bRWnEAH O

RRIFEEE T, 202143 Aic TAL- 7—2 94 = v A AMEBRKICHNT 72 7 — 2§21
TREEBHA R Ty 2] % RHLCwS, ZOHAL F7y 7 Tli, ¥ict > TofE%
B, VR 2B T T304 oBEIN TV 3, 4 2D0HHA L. Dy Ay VB (F
— ZZHW A~y 7Y v aBilEs 2). QA AR (~yhy voEEICMA, 7 —
ZZES T — 22 liic a v T 4 v 7R R L. FREO RIS & R IC L E T
— X OFFE - ML L% 7 —2ZHEECTHEIA D), OIFEMER (77— 22 &
7= 2 ZRA LRI L. BERZIE). 2 L @7 — 2 28 (7 — 2 52t 23 2 o xf
flie LC—Eodtkenl&iazic, 7—2ZHMlIc T — 2 2 8ft) th s, 2L T, 7—X
PR L 7 — 2 TR A EBE CERT 2 TH 5 ) IS O W T, Sl o M < &
DOTCH M - I T3,

—H. T RIEHOEBEEY DT ONT WS, Hlz2iE, UTFD X5 2EY fla, H 3w
ZY Y =250, PICFEECHERTcZ2 7205 %,

5 Daniel Frischemeier, “Data Science Education for secondary school students and Civic Statistics Education
for preservice teachers (Special lecture at JCOTS 2020),” Feb 28, 2020. <https://estat.sci.kagoshima-
u.ac.jp/SESJSS/PDF/Presentation_DataScienceEducation_27022020.pdf>

% Martinez-Plumed, F. & Herndndez-Orallo, J. (2021). Project-based learning for scaffolding data scientists’
skills. 76th International Conference on Computer Science & Education (ICCSE), 758-763.

0 Priestley, J., & McGrath, R. (2021). Closing the Analytics Talent Gap: An Executive's Guide to Working
with Universities. Auerbach Publications.

oL REFPEREE, ALl T — 2 Y A Y ZAMEBERICA T 72 7 — 2B 2 R A A K7y 2,7 Mar 2021.
<https://www.meti.go.jp/policy/it_policy/jinzai/Aldataguide.pdf>

16



- Awesome Public Datasets®? : NtF—4% YV —20hF7a) -t DY) X b
- BuzzFeedNews® : BuzzFeed D = 2 — AL — AR T 234 —F Vv Y —2DF— % WV —

P 71; }:\\

-CK%W:?—&»7%?~&ﬁ—ﬂW%ﬁkiétb@ﬁ—fyV—X@DMS

» ClinicalTrials.gov®® : >K[E[E 37 £ 4 XFEEH I HE I N TV AR T — &R —2

- data.europa.eu%® : EU OB MHEOA -7 v 7 =2 K= L

- DATA.GO.JPY : HRDO NI T — 2 0 EN - BB HNE LA —T v T =207

— XA xuay

- data.gov®® : REDFTHHBEBIAMER L =vs v ) — X T AT — X & v b
- data.gov.in® : 4 v FEUFO BT A AT 27— X2y b, F¥atv ikl

- data.gov.uk™ : EEBFO A — 7 v F — &

- Data is Plural” : Jeremy Singer-Vine ® Data Is Plural weekly newsletter IZ g & 41 C\»

BF—R)—ZADT —HhA T

s T — ZEHSBIK T T v b 7 — 4 T2 R TR LA 2 FE A EEE D -0 0

T—R77v N7 x4

-7 = 2 PEHEER RS P T - 2 A 2 SERATA FIA Vv ORRBEREILDE LT
&ﬁﬁ%ﬁ®%ﬁ

“~&%41yxﬁﬁﬂﬁ%ﬁﬁ%”C#M SRR B OWIEE 103 2 KB T —
ﬁ(i PRk, MUSRBRERLY. AR - 4h 2oy
ﬁ\ki%h?—ﬂ%ﬁiﬁ\ﬁivkﬁﬁﬁ%

ESii

67

68

“Awesome Public Datasets.” <https://github.com/awesomedata/awesome-public-datasets>
“BuzzFeed News.” <https://github.com/BuzzFeedNews>

CKAN, “The world’s leading open source data management system.” <https://ckan.org>
National Library of Medicine, “ClinicalTrials.gov.” <https://www.clinicaltrials.gov>
Publications Office of the European Union, “data.europa.eu.” <https://data.europa.eu/en>
7 ¥ 2T, “DATA.GO.JP.” <https://www.data.go.jp >

The U.S. General Services Administration, “The home of the U.S. Government’s open data.”

<https://data.gov>

69

70

71

72

Government of India, “data.gov.in.” <https://data.gov.in>
UK Government, “data.gov.uk | Find open data.” <https://data.gov.uk>

Jeremy Singer-Vine, “Data Is Plural.” <https://www.data-is-plural.com>

7 — 2GR RBIK T 7 v b 7 4 — L ILEIRFFE AR, “mdx K2 - WFFEREBE CILAI S 2 EEE EEE 0 72 0

DF—=R7F v +75—L1." <https://mdx.jp>

73

74

— MR BN T — & G % %, “Data Trading Alliance.” <https://data-trading.org>
F— 2% A4 v 2 LEFIREBRIES, T — 29 A v AOHEERZBE L TR ORECHED 4 /R —3

a v ~OHIW%EZ BH59.” <https://ds.rois.ac.jp>
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- Data World™ : Kaggle Datasets & [Flfk, =2 —F = oI it aT -2 €y b, %
bUICENT — 2 2 RE - BT 220077y F 74— L4

-G ZEEERE v 2 =T BERARCPMEE T 5 G ZEZRIEHRT — £ ot

- Google’s dataset search engine” : FfED F ¥ v 7Y —ADT —XRRT v v

N HBRET =2 A T TR T F v —REFHEESEZE TS 0 A0 - AR
BT T — 2 2 nlpeE A A A - FITEH T 2 RAHEE

EHRTHEER B S 7 KD REBRERIUTY — v 2 D70 OFEFH¥E L FEi

- Kaggle Datasets® : (KIKDoH;8) FEHEHRE v ea—ff&or—%+y b, AHOT

— Xty FERERLCAE ZIIIEARICT 5 2 &b AR
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