XEiH=FE
T—2REAMBR7O75 L

~EB-BIEE F—4YL I A )= T L~
URL http://md-dsc.com/

201712 F




KA )—LF7 LDBER
INAF - EEIEEHRO MG DELELE
T LAY RER KIRE/NAF NI D loTICKDSMB EE
FRRRELRFEDRRE | EREEEHERER | £EREANILATTOERH

4 an B/ ERMEBT —F
X4 0EWN

—
EvoT—424lZ&B
ENEERMBORRE DR

{7\7—:—’5& loTHVS G @E(Deep Learning)
BZRITTAVET—D N . [Z&k DT —2HEH R
[T—’)'l'U"fI‘/ZAHTéTﬁJZ]Q

\ —
<EvJ T—2EE-AIRIE> TOEEFES N ORERR £

A EDITEDERE- R REREHI2017) EHDEA




MEDNAFT7 /) O —DRBEGERRICHEN., BRXaoLd ERIEHR
NERREIN, EE - BIFE-NILATT7REIENECEY T T—2RRZ D2 D0H
UET, InoEf - BEROEYT T—20OMITICIE,. £ NDOBELIT TIEART
ST, NTHIEE (Al artificial intelligence) #=EFA LT TEHH (innovative)
BHAFIZREITHENEFINTET,

BAEDZORBHE TOEKRMNZFAZESH. HWREZXTET L NS
B, DAEOSEREIREOARTHY. EE - BIEE - NLRT T HE
ZHFTDEY T T—2EITRAIZ RO =B ReE D iR1b (XEEEE DR E
TY,

AKIAVY—VT7LTHEH BE-BIE - -ALATT7RHETOEY T T—
AEEFTPAISA. TG ED FHELGT—23YA T VR OFERERA
L. BAEDOEY T T—2EE. AIRIEOSHT COEKRNRENER LS
T5-ODAMBEREZEBLT. CONFZERMIZETEL, DAEDE
HOBHELEREICESEITEZ2ILEEZEBEMELTVET,

NEXRTTEHEHD. OFLLWT 2SIV ADHBETOT I LD
FREQZDNFOEBRN BT KIEDIERBEITOFA—TFT A/
\— 2 a3 VUM EREERT HHIC. KAV -V T LEERILET,



BiF

%% BIEAEFTOEY Y T—28F. AL

(A 5. PTERIZEWVNT, BEAXAEDE
l/’\)l/@a THENDZRENIZCA LESE 5,

ZTDEHIZ, BEE - BIEDTFIZETHSHLNE
EREXTA<HOOAZT2=F44>ELT, AH#
B . Open Innovation& L TOIFEHRIHE 1T S
1y j‘bﬁlﬁgﬂéjtjj@—é_%) I \/_:/7-[AE)E'IJ|:&

BEEY D




1% 5l

= QY — T LOEEEE BEiigiEMEE S EHSRES
ERRES ek F_ ST - EM- SR NEENR
AHT R IR - SO i £z
oS L ERERE RN ’HEH.! ﬁ.x* PN N T T IS T TR prern i
- e N - ENE
MW - RE. 7075 LAE - o - W05 L (EREME) R
( HHEEIS P oS LR l!‘#ﬂ-mlsnt T TS - - [ R
AHEAE R - BE  (EEE&ERH) L al :
O ERMMMES 7y 1 Ern, RBEEP ri®: Tyt
EBERMENT : Rk HMEEmMAEB
("] ATHE SEFEE -7 F—3ylET-S0EFR
WO L -
W AINE TS S LS. WA H s F— SN A b 4 3 == HE 3 5 107 88 5 T 5L P
AT S - B SF 7Oy L mn
a LB, b s :
A - JIREA R ST Ry P icranicd RIEMEE LA R
5 d-F- 8 N ._t¥1u*} -&M{y; A A D R T )
\ oM Mo 1515 AT —H F—SERAL TX—r{—aEx— Ty el A E L §E ]
== pr = | oA
£ R E R B - T O TS LRE
R R R e = T L P N H'I-.ﬂ“.{t-m“ - - -
IR ETERE] P b 2T A, 25— T LHE EimamiEsRt 59—
RN = S () —F TS =4
Lﬂ:ﬁé’fm:n E D . WA P - M | WE-ERERT—S<—2AR-EM
— . # -
[ T It i 5 K o A - I ERERRRe 52—
| A - ‘ (u)’wt-"“ﬂ:::’:"_ﬁ’r"‘ MW - EF—eS— - F )
f Fy P BREEREER) SEHEHEES HES EREBERESE
EfTEERREFSLAE AFLTES JaHS) MERE EFMUETERS PV
LR A% MR KSR B HHET 05 S AT () J

p.
A \\_1
//"?—:’mrx&—iza:x(mﬁ#rmﬁﬁﬁ
Emtmnhal}miﬁﬂmnf{_& AR A0 BT AR 2E 0 H F AR
wﬁ?—ﬁﬁﬁﬂ% A ES %mfmaﬁ/




Evor—2ER -AIRIEI /-7 LiEN)

- ZEE #9604 (6000 MBI DIEE)
— A EBETEREFAE-ETREEEGE (EELH0K) 308 L L
— B. BEMNDZEE (FLGLOK30KRIEE A > B

c AMEBERAIF1SLDOEE
a7 -h)xa5L BE-FEFQHA~EEH)
BB (T3 AIVRBFENDEE-FY)
- EM#EB(EvJT—2EEI—X, AIEIFEI—X)
HEZn455.L(2~34A8)
B ATAHIL - AH N HOBETOIHE (F—4. Z/8aEA)
D EH - NAATOIE (BEMEFAOEERET —FN—XFH)
S - EEITEL TOWE

/ Ev/T—42ER-ARBIEIY—T L \
[ %25 | Open Innovation FAZEIERAHEE) ]

[ FAYAIUTAREAMERER )
( #BHE (s T—5A-TEEEE)

?_QF*%E aFA)FasLh
AMBERER || HMHE B
EvyTF—2ER AIRIZE
4 / LE# . Biohank. mHealth Eud T g g

HAL AT AAIL - AT L . F—R R/ ER ] e
:355,; BERT. T—4EA. mivﬁii e et
7

rl
1
Al
¥
o




1% 5l

12— 7 LOGHIE. REREHEHNKXFPEARKEL LT, COTICHERAHERET S
EERRRERE,

SAMEBER IOV SALIX, a7h)FXa5La—REVHEI—ADDLRH S,
SEBLREFET. SEHEAOXRE. HRBEEICEST. K —RROXENM LHBET S,

S SHEEOKFIIEBECLORETZZTEO. EXR - BIROFEMHBECREDER - BIEOGICK
APHET DT S LERLT ZMREMM S S,

O EHEMAL LTI, ERITEX, RESFK. ERHSFEX. (ROF. ERSEFICETHAICED
AHLHIRBEEZIIUNSAIHEEN. XTOJTSLEZRET S LRAKIC. BLHEERED
v ) T7HEZXBEOEODA 83—y TERERT 5,

OEEBEE. CEAZBREFZREITHEEBIC, 120484—202yTTATILELT,
MEZZITANERET 5, EHEREEREERIZT. 7D€5A®:—X¢7pﬁ4xéﬁ5o

CEEEBLNT. ERTF—ARSHETERE, AMERTOYS LOBMKTS, FBIC.
v THRLEEZHE, BHEEPEOF v Y T7aUHILT ¢ DT OEREMIH1T5 4
VB—2Yy TTATS LD Y F T ETS,

OT 7/4/A—/a/(ﬁ %W)H% THEJOT QEﬁW%\M%itﬁ
9

- 3N A == BHER | AR ik =+~ T O T N
iEEl-l'l.,\ b T AP @ FIaR L. JEE—.F E ) Iﬁ‘FI!)LI)IL'\“I-IP?H‘J’éWT?L'IAIJEVJ Iﬁ #IXX‘HEZTEJE

(2. RIERFRIBIR S EFORERRICE T THET 5.

fih. R
ALE
V9CCO




AEEoO—Kev/

DDy

ZHEEHR
(A2 (20) (30) (30) (30) (30)
AVB—=2 oy TS ME R 30 50 50 20 20
(ZA A %) (20) (25) (25) (10) (10)
B i 5 10 10 10 10
(ZE%) (5) (10) (10) (10) (10)
SEE. EE VY=L TLOAR || to2ER#ED || BRLALOEYS
o IIL—k WizE EEEELI=ALL T—RER. AIRIE
JAPANAHIDIEE || THRZFES
oy MERRE ELAILD
RYHEARE MEAN) X235 LD s LD Y Aff- F AR
EXat e HFas BRIOS
ot LRE LFETER
*v){LEEFEEE AANMBERTOY
{ELEBHMETDY S SLETEDFYY
LD TR BXIE




F—2YLIT I AEVVSES

« IEEE:Data science, data-driven science (T—4EREI BV Fl F o (R EHERE))

e concept to unify statistics, data analysis and their related methods to understand and analyze
actual phenomena with data

— mathematics, statistics, information science, and computer science, in particular from the
subdomains of machine learning, classification, cluster analysis, data mining, databases, and
visualization.

EEFEROER
— 1960,1974 Peter Naur@DZF1 & . sub field of computer science

— 1996, “Data Science, classification, and related methods” in International Federation of Classification
Societies

— 1997, Jeff Wu “Statistics = Data Science?” Michigan KZEFL{EEER

— 2001, William S. Cleveland introduced data science as an independent discipline, extending the field
of statistics to incorporate "advances in computing with data" in International Statistical Review.

— 2002, the International Council for Science (ICSU): Committee on Data for Science and Technology
(CODATA) started the Data Science Journal

— 2003, Columbia University began publishing The Journal of Data Science, which provided a platform
for all data workers to present their views and exchange ideas

— 2005, The National Science Board published "Long-lived Digital Data Collections: Enabling Research
and Education in the 21st Century" defining data scientists as "the information and computer
scientists, database and software and programmers, disciplinary experts, curators and expert
annotators, librarians, archivists, and others, who are crucial to the successful management of a
digital data collection" whose primary activity is to "conduct creative inquiry and analysis."

— 2012 Harvard Business Review article "Data Scientist: The Sexiest Job of the 21st Century",

— adata scientist is "a new breed", and that a "shortage of data scientists is becoming a serious
constraint in some sectors”.

— 2013, the IEEE Task Force on Data Science and Advanced Analytics, European Association for Data
Science (EuADS)

2014, the American Statistical Association renamed its journal to "Statistical Analysis and Data
Mining: The ASA Data Science Journal" and in 2016 changed its section name to "Statistical Learning
ata Science".
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at the Meetings of American Statistical Association, Nate Silver said, “I think data-scientist is a sexed
up term for a statistician....Statistics is a branch of science. Data scientist is slightly redundant in some
way and people shouldn’t berate the term statistician.”

data scientists as only one of the four greater job families companies require to leverage big data
effectively, namely: business analysts, data scientists, big data developers and Big Data engineers.

He argues data science, like any other interdisciplinary field, employs methodologies and practices
from across the academia and industry, but then it will morph them into a new discipline. He brings
to attention the sharp criticisms computer science, now a well respected academic discipline, had to
once face.

NYU Stern's Vasant Dhar, as do many other academic proponents of data science,argues more
specifically in December 2013 that data science is different from the existing practice of data analysis
across all disciplines, which focuses only on explaining data sets. Data science seeks actionable and
consistent pattern for predictive uses.

The future of data science not only exceeds the boundary of statistical theories in scale and methodology,
but data science will revolutionize current academia and research paradigms. As Donoho concludes, "the
scope and impact of data science will continue to expand enormously in coming decades as scientific.”
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— Center of Excellence (COE) in Data Science

* Uni. Pitts: Center for causal modeling and discovery of
biomedical knowledge from big data

* UCSC: Center for big data in translational genomics
 Harvard: Patient-centered information commons
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° Q%Ju%gg' DDI (Data Discovery Index) Consortium

— Data dlscovery index coordination consortium (DDICC)
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— “Biomedical Information Science and Technology Initiative”
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