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Methodologies in the Big Data Era: Statistical science and data science
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ASA (American Statistical Association: Fellow), ISI (International Statistical Institute),
IASC (International Association for Statistical Computing), BA&E1¥4, HESFES, It
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B8r51998), [5EERHE (FAEBiR2004) . BRFIEHAF (EEEE. 2005)
Akaike Information Criterion Statistics (D.Reidel 1986)
Smoothness Prior Analysis of Time Series (Springer, 1996)
Practice of Time Series Analysis (Springer 1998)
Information Criteria and Statistical Modeling (Springer 2008)
Introduction to Time Series Modeling (Chapman & Hall 2010)
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- A big wave of big data

PHTFIVY-EVTT—2 Academic Big Data

[ BHEE - SHAREORENRE ] ICT & Sensors

Dramatic development of ICT and sensor « Measurement, Sensors
s , Sens;

* Intemet
@ * Databases
* Super computers, GPU

(  XB- AREF—SOER K

Accumulation of big data

Sequencing Progress ve Compute and Storage
Moore's and Kryders Lims t far behing

= Life Science: DNA, Micro-array data
* Marketing: POS data

* Finance: High frequency data

* Environmental Science

* Meteorology, Seismology

* Disaster Prevention - ;
* Astronomy (Whole-sky CCD camera) 1
* High-energy physics (LHC) "1

* Linguistics : I.:l“ PP I I

- o 4 —

(TECHTIILIS Feb. 24, 2011)
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=22 -EYITF =4 socil Big Data

ABROEEERE-WRBOICERL, To2MELEER

The result of accurately and comprehensively recording human

» Internet : Web, SNS, Mail, mobile phone
IR, BEE, GPS, RFID

» Transaction data : POS, Stock, Real estate

» Sensor data :

SZmo
..... B
PASMO

» Multimedia : Image, Sound,
» Log data: Software log, Life log
ERAf

- Marketing (ISl BETEFIETIL)
» On-line shoppinglcd T S H#EEEHEEE

« Data-drivenfEZ

- B - BIE - RECST DB A

s HEA 2 TSDAT— ML

« Sensor dataidF (1B, Bhik, tEigL)

» Evidence Based Policy Making, Data Journalism

6
P

mgﬂﬁ (‘:. liﬁ]_'ﬁb‘a) F_ 9 iEm] Data growth is by far faster---

- YIE 5SROI Increase in the real world

- AO: HA 40007 A (19004F) —p 1200073A (2000F)
Fopulation L 108A  (1800%F) 60EBA
2 GEM%E L 6.318

- TREE: HOXK 6.8JKM

Industrial production

- {FER1H SR Increase in the cyber world

(19504F) ==p 22.27{8 ~>,(2008F)

(20004F)

(1955%F) ==p 290.79EF (20124F)

- ICT: Moore's law 2f5 (1.5%F) , 1005 (10F)
+ Data Increase of data  6.2x108B (2000£F) == 4.4x1021B (2013%F)
Growth rate | 10years GR | 20 year GR
Population 1.01 1.09 1.20
Grain production 1.02 1.24 1.54
Industrial production 1.07 1.93 3.73
ICT 1.59 100 10000
Data 1.66 156 24000
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E"/ 77_:—90){"/')\7 |‘ Impact of Big Data

o OHTC, BRZ-MEENTIRT D,

Super smart society will appear before long.

> INTOERDICTE (&, &, GEEMH, TTHE X8, AHE%
BRESE, ERY—EX, NLRST, 2, Fil, 8lE, i —EX)

» #1HR2MA Y ITSDAN—ME (TRILF—, #h, 358> X5 A, BILEHE)

> {EBI{E (One to one) H—EX (BE, 88, ~—o 71>, SR
{it)

o INCOWMFTRIEITF=aYLIVAELT 5.

All research will become data science.

|CT‘:;%%§EE{K Rapid changes caused by ICT

Past Present
BfE
it - 8B - FAX ——> AN/, AX—JL, Twitter, LINE, Skype
#R
REE - 5pE0, EEENIR, #Bg, ———> FERYA b - Wikipedia, v Mk,
BAlE, E7 - FTREAN, <RV,
soTiEEH & { ) i
v Tl il =
REER(E

E, H&E, 7 LE, A —+—— Internet, You Tube, Twitter

- ke

You B
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|CT‘:$%%§E§1K( 2) Rapid changes caused by ICT

B R

® FR5E sales
‘f@)\ﬁﬁ, F){— ~, BiE, ——> O>FE—, &Y MEFE (Amazon, Yahoo)

® ﬁﬁ Logistics
FEDBEDTORL/IGEDEE ——> SCM (BTSAFT—> - TRIATR)
(85I B t) (HREE1t)

SCM | ~ALARSEF ATORANR (FURSE)

wrsir | mies 1e [T [T

® JBFRIRE crime Investigation
HEAd, MBOE, BREBES—F—> BIRHAS, JOJ71U>7,
DNAETE, ENBEERS

—Ei¥ahoo BEEDRTA A5 M

ATHE(BICREFBORA)DH2MUVRREZEA LT

X
3 { !
L0 fingut}

u u [T ]
512512 256256 128178 G4x64 32032

hﬂp:ﬁ'w\Annr.'n:med‘ia.|:n.jpfilqufartidesflﬁ'ﬂSBﬂl{e‘ui;il;.hunl Source: http://blog livedoor.jp/tsuchiyano/archives/52164365.html ] ()
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E.y 7“5“.“_ Q b{ ;‘E <1ﬂ- ﬁ The world that the big data opens

HBEFHERAR o777 2R HGI SAHORR |
Science Council of Japan

1. ?—Qﬁim-!E ﬁa)gl H:ll Creation of data driven industries
- HERRE THEEN CNE L v I —&%FFER (J—-J)1)

2. EA{E"'-ER‘D%E Realization of personalized service

- ERHLER - BIE (&) NERCBERTFORAERCLS e
EmEH (QOLMLL, BAFGERsamE)

- One to OnetF—P AR (v—4o5~+ >4, Ef. HE,
BRI E)

- KBYAE - AREBICLDIIRRAMEN SEAEEERAL
ANODERHA

3. 1 %E% ¢ 2&& #‘Dﬂ $ﬂ5 Improve efficiency of primary industry and secondary industry
SO H—EEAUAESE, v I —FERAUCRNRRT 1

4. REBAL7F7DAT—MME smartization of social infrastructure
AEBICEIBLtHY—hsobvIs—SmEEcLED, #He
A2 ISDAR— b
GoE, BhHits, ER, #h. CILBB AT LEE)

Ey 7?"’?1)‘%( t!'ﬁ( 2 ) BASHSMAR TEyI7—SRRICHBTSAHONR)

5. =% i:ﬁ'j(lﬁaﬁf*ﬁ' HE;*E Evidence based policy making
- BEREENCShET A LR D PIENBERE - BsEkE (W—o5+1>7,
mEEE, US54 Fx— 2 aFb, UAUERE, NIUEEERNEEE, BiEER)
- FT—AEEREERSER, T YFERTr—F LA

- BRBERVBENBEEEORRE (EDEEOSaTE, JIEED
BTREOHAR, TRVATEE)

- O 7 =) USRS IMIHEE R DBR) ORREICLS( /-3

SBEDJEN (BREF1UT ORER, RERR)

- T — EGPST—YEDRE(C LB LBV RIS (Effn, ithik
Zfb, HARZEs), MLENE)

7. RERA A4 /FII Real-time measure in case of disaster

) AIIVEROH—F LR EoNBRERE, BARRFREOHRREERL DD
SRR O8, B, OJAT« v I RREDZEICERTS

6. ﬁﬂ?!&@%ﬂt’)?& w#ﬁﬂl Detection of rare event and risk 1 gy
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Background of big data: In the society and industry

ﬁ’? tﬁﬂs Various changes
- [BDOIKD] s [U—EXRH] A
- [RE4E - A2HE] h'o [MERI——xdi] A
- [(EEN)HMEOIGAE] o HMiEDRIT ] A

- [BEREE] IS MRIMCEDSSERRE] A
(BERIRTE EBP, % EBM, 1BEEZE)

Precision Medicine Initiative(2015)

13

*i‘zai ‘:3‘1%#‘4 ﬁ@ﬁz‘%‘] Role of Science in the Society

ijﬁ:%a%ﬁ t. Eﬂ Scientific methods

Expert's experience and intuition

=B :> RIS 755

o H=fly, B, FEE

o TEAEBIE (M3 D)

o KR TR, BETH

@ YAIAUN, N—T T4
e URUEW, JrAFX

o RIZHNER (ERRERT)

e H—EX

o BEERTE

e AR I—FrH%—>3 >
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HMR vs. T—2 2 Expert vs. Data analysis

[KES—H92r] b [FFIROEBREH) ) 2ERETS

“Big data analysis” surpasses “experience and intuition of experts"

Super Crunchers, lan Ayers

Why thinking-by-numbers is the new way to be smart
R : TEOHEFENEEEERDDI (A7 - TV —XE. SCEUE)

L o e —

« DA>DY 1 T — 5 SUPER
« BEROU I —F 4 >0 CRUNCHERS
- AEEA

- D OBEEMG

. MESHBEEY—EX
- FRBIOHTE T
- v RNRFEOREBMEIE ST
- EBM [EEZHZIE

o YISRTE, BUS|ZEEITM

15

Ea)ﬁm"a“ The Transformation

FER(CHEERNSD.
- FEFEC—E., B IEERNRE D, @38+

FxNT T, ROFTUWKBROIEH(CHERT S, HREIZ

ZZ. MBEBRZZEX 5. AoBE=ZEX. BEBEZZEX

5. i ShieZx,. MEEZE X5, OH T50FE%ICE.

HFUWHERENEFENS.,

B4 35, FESCTDOLSREGROE> Ah(CH D,

P.E. Drucker (1993) "RX hEAFEHE]

Post-Capitalist Society

Every few hundred years in Western history there occurs a sharp transformation. We cross
what in an earlier book | called a “divide.” Within a few short decades, society rearranges
itself — its worldview; its basic values; its social and political structure; its arts; its key
institutions. Fifty years later, there is a new world. ...... We are currently living through just
such a transformation.
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E E H‘JE ﬁ ODEIE Reappearance of Historical Moment

Baltimore and Ohio railroad  1830/12/25

k

e S ) : . g !
EREATHROLANS R IRCALMIARNEEN SRONLIR S, IR (B0 2012- 2017 Alphalli << Google DeepMind)
E*Iﬁ Industrial Revolution ﬂﬂi!f!!ﬁ IC revolution

(18~20142) Q11#42)

B w IS —SE - ATHEEC
FDBAN— MIED=ER

REMBE(C LD TERIEHRDOER

=l
BE ABEIEERRSE PNk hu o=
DRI » DS
Release humans and livestock from manual labor Release human beings from simple office work

17

TRKEDADBOTVDLNENMCR<SE(LIZEES )
Changes will occur much faster than most people think Yahoo CSO ZFEHIA

TEZ4+—F 1908

[ spr e
1 | LB q
YorkCity 1913 47§

. 3rz9-s d
https://; ikimedi fwikifFile:Ave_5_NY_2_flbus jpg O
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H%Z?vﬂba) ﬁ{l_’, Changes of Research Style

[FREBMOBIZE] 5 [FFETORE]
From science for recognition to science for design
® MR|DOE(L Change of object
VIBES)LICIT TR TEIR VEMTOIS -
YIERY W EHRY W AR - e
e HMNDE(L Change of objective
[BEOER] o Bl >=a1L—>3>., XEa.
BERE (B, &%) | A
® EFIDE(L Change of model
IR (E1FEIB) EF ] HhS [BRERDOICHDEF) T ]

SREAN EE(C

Cyber-Physical Society
AL 5R

- » - » Evolutionary world

. 1515 W) CPS

CPS = Cyber Physical System (Society)

?—Q*UFHO)@[IS Changes in the role of data

RRRIIE A SHIBRSEME A\ From testing hypothesis to knowledge development

{RAKIREERY Testing hypothesis

HERSEME! knowledge development
Data Data

Spiral of knowledge development

0% » Model P 505

(Knowledge) (Knowledge)

Model B 038

EwJ5F—IRITOEHE/\ Era of big data analysis
- HEOBRNDIZH(HABE (ST U THUE LIc — S Of#
‘ -sEE VU7X, o8 , 55—, 28574

- BRRDT 5, EZFUSIT—IEOHSD DT —%&ER LI
- KB - KEE - ~FO (B, BE)

20

SRER Real World &
= P ﬁiﬂu]b ar  Roai Viora J S todl ]
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ﬂit&gﬁ\ 7 What should we do?

KBEFHTEOHIC-BRFENEWVEDIC  To make use of big waves, to not be at

the mercy of big waves

21

Ey 7“ T—3 ﬁ m‘:ts U’%?ﬁﬁ Nature and challenges of big data

« BvOT— 8 (T ARRARH BN RSN TV B,
- GERICIEEEB/]N DD,

« S IEBS L ETNTLRN

o AIRIR - ffHEZEEHYELY

« NI (ER, BE, S8saE, TR , X

« EHERLET D I R

(1) #81 (AR, s8I, BEL)

(2) HBEERBREORE
ByOF—SEERL, MERRMEAEETS>HE.

D CuT SRR R R

22

11



§4‘Dﬂ'$ 7-'*—9".""{ I A Fourth Paradigm; Data Science

Human
inspiration Cyber-enabled
dependent
sEB (W30#H%E)
B EREE Crptayed
ME)E;;JE Dedj::zle Theoretical Science Computing Science
= e _ (WaoH®)
(;—‘9@@) Experimental Science 7 M!S{I/z

Data-driven, inductive

23

?—9'&‘( I‘/Z Data Science

5‘__9 IC{ﬁbD{ﬂﬁ{iﬁﬁi)Héﬁﬁﬁi Technology to bring added value to data

XX BICTA >»7 = ICT infrastructure supporting data science
« ICTOOET4 711k
- IoTOERE (73 OJJOEADT49)UL)
- IRRNHERRRORE (BHFE. Al)
o O OIL—bFJA—X) OFEERE
- [EEREAE
s BfIAMETHIUTTI—

BHEDEF : Related fields

Tl (RARCLBBEFER) |, )(9— 58, MRFE (BREE, X
B¥E8, DV —IAEFU>Y) , TN, al&it
STEHERE, BR1Y, T—IN—ITF,

JBH%: Applications
wE, EF, 1%, #5F, EEFE

24
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wHOBE (RE) A\

NSF (#5) ~
« HEREPOEERRBEmathematical and statistical o o
challenges posed by large data sets (20044 [&-) World Word
e 7
« CDI (Cyber-enabled Discovery and Innovation, 2007-201 Iﬂ':f';.)'_:h :
» CPS (Cyber-Physical Systems, 20094E &) eigé
» Materials Genome Initiative (20114 fE-) i

HEYV—IL, BBV, HET—5EHHA/A—2a B EL, B
F—=RO/ N EEB/LEEYT TF—4%HFRTIIOTIL

* Big Data Research and Development Initiative
= NSF, NIH, DOD, DARPA, DOE, USGSZ@L T2{EF L DB BBz LY,
EvIF—2ORFERENE. R
- ZAAVEALE—F I RBEQBRBHORECL>TRENI-H ol
BLI-ERRIC, HEMER, BE-£HEFHR, S5 LUERR
2REBICETAEYITF-2FERFRENISED LIEE

o M
¥ e-YALIrA (1999-) Grid, e-Science Center, FP7 (2012—2014) Big Data Public Private Forum
% Horizon2020 (2014-2020) Big Data

BAOF—2YIIVANB7OIF L A
185 (4/2014) —> 279 (7/2015) —> 505 (2/2016) —>» 515(5/2017)
2015478
us GB IE FR NL ES | Others [ Total
Bachelors 15 2 1] 1 0 0 2 20
Masters 126 37 7 5 6 5 28 214
Doctorate 11 0 0 0 0 2 14
Certificate 29 0 1. 0 0 0 31
Total 181 40 8 6 6 5 33 279
2017458 @
us GB IE FR NL ES | Others | Total
Bachelors 37 5 1 1 0 1 4 49
Masters 281 40 7 6 7 8 41 390
Doctorate 16 1 0 0 0 0 2 19
Certificate 91 0 1 0 0 0 1 93
Total 425 46 9 7 7 9 48 551

2017/11/6
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FAVHOKEICETDHEANE A

o 7AJHDENR
20154 L#o—AEB(AP)ZEE 19.675 A (20095F11.75 A, 20055F7.75 A)
20104 Statistician 28,000\  US Bureau of Labor Statistics(BLS)
20154 86,000\
EvdT—2FRICHREGAF 14AA~18B AT R (20184F) McKinsey Global Institute

AP TS & (7% 2011/2003, 48%& 2011,/2009)
AR (ST, SYEE B EEF, BEHME) MiS#(632.A (2002), 841.A(2007), 991.A(2012)

Fhag5EY (20035 20154F) FhAgSAFE (20034 -20154F)
3500 200

3000 s
o~ 160
2500 /. / ~&—Bachelor's
2000 - s 120 =@—Bachelor's
1500 /_./ ~8—PhD's 0 8~ Mater's
A ~8=PhD's

1000

s00 eeter T T, - 40

0 —T—T—T—1 =TT 3 1] — ——T—T —
2003 2006 2009 2012 2015 2003 2006 2009 2012 2015

F=2YL I T1AMERTOI5 L N

B9t dBootcamps 27 (US 19, UK 2, =dfth 6)

® Insight Data Science Fellows Program INSIGHT

6 BT —SHA T 7« A MERTOTS
v IT, FREXR30F0EHEE

v WA A—2<wF, Open datalcL25EE

v Hard Scientistsd P w/J 5 —SRIZBHE
v
v

<

100%0FERE (FHOEHE$I1000/5M) —_—
NY THRaE Google  twittery
B Microsoft  Linked[l]. [& Scuore

® NYC Data Science Academy

v T—HYAT 74 A NERK. 2013F11780E.
v Bootcamps, Corporate Training, Part-time Courses/d:&
DIA—AN'H3S @
+ “Bootcamp”"MiREHH3I$16K (2005M) /12BEHRDEEE
- 10EBOERDS - BEOHBEEERT T —AAYT( &
W05 hEE < S EEEHMT
v EENSORAGIERICE.
v KaggleTEWDE _HIDREEINHTNS.
v iERBSN T &, BE. hE. m7 chER.

NYCDATA SCIENCE

ACADEMY

Data Science Bootcamps ~ Corporate Training  Part-Time Courses

2017/11/6
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20144 98  6WHZEE (NIH, Virginia, Rochester, UCB, UC London, Columbia)
2014%F11R8 OMFiEER
20165F 2A 25MHZAER

FAUD :
—a—3a—UKF: Center for Data Science
UC Berkeley ; Berkeley Institute for Data Science
OB 7ARE : Data Science Institute
AT TJAx—RAE:  Stanford Data Science Initiative
CAlLTech : Center for Data Driven Discovery

Johns Hopkins A% :  Institute for Data Intensive Engineering and Science
<€dAth Michigan, Rochester, Virginia, N. Carolina S., SyracuseZ:t17A%F
R :
Imp. College London Data Science Institute
Oxford: Emirates Data Science Lab
CambridgeZst4 A

FAYADT =21 T AR A

® NSF BD Hubs (Big Data Regional Innovation Hubs)

¥v" Obama Big Data Initiative®>—3i% i
v BBEETEEL, \TBEOHE (11/20158FK) &$4~5M
v KA M (C) \ T # B -

- AEES (OO EFAZFE : TR —, S, B8, DSHER)

- hEE (AU AF: B, AN—bo7a)

» D (33— FIREK, NAOS/7A : R, E¥BD)

- 73D (UCSD,UCB,UW : EREE, EX) s
v NSF BD Spokes 5

«  EiigOHuUb®E S (CSpokes#igak (AF, &%, B, NPOLLY)

» BAUR—OIHFEOBECIA—HA

- 2/25/2016 (IS & AGR—U$1M(3%ER)

® DSE (Data Science Environment : MooreBi[E, SloanBiFEl)
v MooreBi[H
- 49T (BB, YT R, ER, SPRIITUY : $70MERE)
v SloanBA[H]
- PIEEHROME - 88, 8%, /A AFTOAE ($75-80M)
v 82 FENTCHRBRTEE (15-33)
v UW, UCB, NYUZ B

2017/11/6
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BERAICHTBEY T —2;BHDENE Trends in Japan

o &R - S XTAATHGESST (2004)
GiatEeBmTh, ENIEREMA, ENpEBGEWE, Bz
- BRER OO (2006-2010 BIEFEESTEEEAZE)
TEERRFEBS T =37 LU TR AR OMZE
- BERAEIOS T (2007-2009 FEEES)

« ST &&HT THoald ~1EkRit=] (2008-)

« JST Crest - ==h'7 (2013-)
(6 w5 — SGAFERDhOR R RO - £Rb]

IRFHHR - HSEERRCAIT-E9BOE v J7 — SRERAHBEDT ORI
Vo —= 3 sanmald: - ML)

+ AIP (2016— ATH®E/EvI7—%/loT/B1)(—tFaUFHETO> I H)
+ JST CREST - ==h'T (2016-)

[ JR—>3 VARICET 3 N\ AR ERNORIL S 5a{k)
[EHBl & MERRIEORS(C L3> 7 US> MEHEl - BinF RO SR )

+ MI?I (2016 - EERGARME - MRBEIR1—> 75+ J)
» [BBRUST—9YA IO A (CADEERIL] 6#L51 (2016-)
31

E *@ﬁ%‘l‘ﬂﬁ@ﬁﬁ;ﬁ Special circumstances of statistical education in Japan

ROIBEOHRTAMETRSN
FstFN, HAIFERERERY, BAST (BEF, 17, BF, 37, &7F, 0% o
2FRE) THIIWANMEER L CEZ (OBREAR) .
O HROFREICHEE U - HEORE (EADIR)
o LESHORACKEUAERICRDNS. MFEDORE
o N, OB \OEHEORE
® =1 S <JERARE : B4HETFES 15004, HiFtREFES 300047
CKASA 18000A, 3ERSS 7200.A)
Deep Analytical Talent (324730A, 17410\, %8340A, H3400A MBI L7R— 1)

BEFZEHSEES - 8  Recommendation and proposal by Science Council of Japan
[FETFORFEGARBEEFOEECDONT (B1F) 1 (1983%11A)
- AFEEN (BETE184, FETE30+641EE) OEERE
- RRERAMRATRAT (G, 198848, B154) Ddr
[EwI7—SERCHBIT DFEHEE - AKOHBEC DU TERS) ) (20144E8A)
EFEERBSIEER Recommendation by Industry-government-academic conference

[Ew I —SOFERDOESOOEFIAMBRICDOWLWT] (2015578)
32

2017/11/6
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EVvI7F-2RBRICHETIAMDERK

“Fostering Data Scientists for Big Data Era’, Science Council of Japan

BxZWm=R REFERS
E-UA IR - F—IRLPZENB= (201499H11H)

. [FUsIC

AN DEE)
BHOEORKEAMERK(CEAY 2:8&

B wIF RO EREREME AMEMK
2= Recommendations

[ B N R L

OiES1 T —FhURIFEEME I IHERMOEE

€y I F=— S ARG T SAHDAR

Establishment of an educational organization specializing in data-centered science

oiRS2 EFNMFMEMACS I SEANT — ISP ID%E

Establishment of a permanent data analysis departments within the core research organization

®iR=E3 HAMRA YA k- TOUSLDORSINE

Urgent installation of the Japanese Version Insight Program

OIRE4 T —AAYAI 7T+ A OEBOFIE

Establishment of data scientist qualification

33

4-1. F—2PLEFOERRKIMN

A

® F— AR vvriF—21o0R ARBBOLHORE
HHMETILY, AXHR, BREE, F—43(=2Y, FERMER,

Webf&ERAZ4T, BASELE, RSt
- T—2R1E
s AvEaT—arEilt(ANE, TRET—2-REELE)
- FINPRIE DR R
s BRAEMOBEREREETILE
- REREMRSC L EAMMEEH (Y—ERDT—5—2—F{L)
- Bhi-BRoBH, BEMEORR, BEREBOER

e F—ATRL BxsErTF—srHARREARMS RETES

ST R HDHEE
RTER, FEHEE, 2 RECEGR LR

o F—AMBKH xBRoMETIF—sERETILHOORE
SEULE, HHMNE, HPC, ARM)—IV5FE, EXT—4~—X,

Vo r—O8, R EGE ORRDER
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4-2. F—4HLI TF1AMOEM A

T=YMI T4 AMIBEDAF D EHE, EXE, T -7,
o, TR, MEERS BERIRE RERR FHEOEEREICESE

BRERH
- TR %
F— SR
« B F— S EH

F—- 9UT7V—
FIRE SR . MIREAR REBE I EEED
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TF—RHEFELE: Data sharing Platform

Life Science Data
Database Center for Life Science (DBCLS)

Earth Environmental Science Data
Polar Environmental Data Science Center

Social Science Data
Social Data Structuring Center

Humanities Data

Humanities Open Data Joint-Use Center
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Missions:
@ Development of data assimilation techniques such
as the ensemble Kalman filter and the particle filter
@ Application of data assimilation method
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