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Membership/Subscription Model 2t&t

A Prime Membership A{H|A Amazon Prime members enjoy:
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Google estimates more
than double CDC estimates
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BIG DATA - Digitalizing every aspect of experiences

= 1. Social Networks (human-sourced information)

= 2. Traditional Business systems (process-mediated data)
— Data produced by public agencies
— Data produced by businesses

= 3. Internet of Things
(machine-generated data)

— Data from Fixed sensors

— Data from Mobile sensors

Interaction (Infrared Sensor) Reson b Remon B - esson U SO" D
PersonA IR A || =%y MR o B R

= [Time] £
.u‘ * 0

~ Movement (Accelerometer) A

AXiS X oSt AP i

i e —pr————
b r :

Sensor node =i i .

= [Time] 0 Time (hour)24 0 Time (hour)24 0 Tlme(hour) 24 0 Time (hour) 24
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UK ONS Platform

Collection

Survey Data Collection

=l =@,
Analysis < | B+
sl
Population & Economic :
-
Social Statistics Statistics HHIE 2N
Processing Processing

Processing

Non Survey Data Collection

Data Management

T i
- -+
— | —_—
Registers Statistical Metadata

Data

Source: Savory, H.(2016), Innovation in Official Statistics, U.K. ONS.
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Nowcasting with Big Data

v News headines

[ ] Google Trends Interest over time

— A time series computed
for 50 million queries entered
for each state
in the United States II

Official Stai.jstics

fistersical ime Sene
1M

J. Big data as an innovative data source
in the production of official statistics

U ddid 10 disSwt L
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Nowcasting with Big Data at FRB

= New York Fed Staff Nowcast produces early estimates of GDP growth,
synthesizing a wide range of macro data as they become available

— Construction of an automated platform to process the real-time data
flow — nowcasting - to monitor and measure economic conditions

< Big data in macroeconomics >

data series

m Housing and construction ® Surveys ® Income m International trade

Manufacturing B Retail and consumption ® Labor Others

Source: Federal Reserve Bank of New York Staff
Reports(2017.11.), Macroeconomic Nowcasting and
Forecasting with Big Data.
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Microsimulation(EUROMOD) used by EU

= Household microdata-driven microsimulation provides the basis for :
— Identifying the distributional effects of policy changes
— Timely social/distributional indicators to use alongside (macro)economic indicators
— Linkage between tax-benefit policies and participation in the labour market
— Better measures of (macro)economic outcomes, taking account of distributional factors

_ _ “Nowcast” vs. Eurostat SILC-based indicator (income year)
Percentage change in household disposable

income due to policy effects 2014-2015 Labou Frcs Surveyfor yor omcamon | o suca| | Sopeneeriez E5Es
N) rate N published
3.0
| l ! |
20+ S N N+1 N+2
15 I ) B

10 1 ﬁ H

January to May N+1 : aggregated

Change in mean disposable income, %

05 - I I Nowcastin October N+1 : forward and
A 4 A A g y::r“:“ ?::Eizrg Ol?;zzf:rlydtzli;?r; contemporary evaluations

0,0 - out prowswcn’:l\ estimate for N (years N-1 and N)
,O‘f' -

' HU MT NL
-1.0 ~ 17 @ 19 13

B9 Y TITE )

s 151 gatt 85y, 17 oo (AR PORW s SRR 2

' 13 ‘. 15 1@~ 9
2.0 1 13 7

1 2 3 4 5 6 7 8 9 10 Total 2011 2012 2013 2014 2015 2011 2012 2013 2014 2015 2011 2012 2013 2014 2015

Income decile group

I 95% Confidence interval sl EUROSTAT  sussf@esss Nowcast |

Sutherland, Holly(2016), Using microsimulation to bring data closer to policy,
Eurostat Conference: "Towards more agile social statistics”, 28th - 30th November 2016, Luxembourg.
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< Source : Guelman & Guillen(2014), Actionable predictive learning for insurance profit maximization. >
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Robust Decision Making Methods
= Exploratory Modeling:

< oAHEE =Y U >
o o™
H H . Preferences (W) ./
— hypothesize about new strategies . - )
’ External \ [N S .
— suggest plausible future states ~ \ " U
. S
— search for robustness \ / /
System Comprising T
Decision Domain (R) |—» 4 ?I:::e?tefo‘:;f
= Robustness: adequate effectiveness
assured over the plausible scenario
Space (I’]Ot at pOintS) Landscape of Alternative
plausible futures strategies
\
i i § Ensemble of \
- Derr_lonstrate that adaptive strategies * nsemble o
can improve the long-term values \
and mitigate the risks

e,
G
*‘-”%’Wﬂ;ﬁﬂﬁ’

5
™

strategies
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1. Decision structuring
(preassessment)

Robust
strategies

4. Trade-off New 2. Case
EREWAE options generation

Deciding Understanding
3. Scenario discovery
(vulnerability analysis)
Appraisal and evaluation: characterizing
knowledge about risks through iterative
\ risk management /
(a) Traditional Approaches (b) DMDU Approaches Predict-then-Act
Approach —
Make Propose | Robust
A po'icv — - Decision
assumptions ’ High «~|  Making
Predict vuhl'::(':'ra‘tbliflyilties Complexity Scenario
outcomes T |~ Planning
. ’ o — &
Choosa Assess orftlons Sparse
& for reducing Low Decision
policy Ri ;
vulnerabilities Well-characterized ) Deep Options
Uncertainty
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Partnership for Computational Policy Analysis

= The RAND Corporation and Lawrence Livermore National Laboratory
explored the impact of high-performance computing in support of
stakeholder deliberations, regarding resource management decisions

— decision support modeling has embraced deliberation-with analysis-an iterative process
in which decision-makers come together with experts to evaluate a complex problem
and alternative solutions in a scientifically rigorous and transparent manner

| [l Lawrence Livermore
National Laboratory

RAND

EORMORATIEN

< Deliberation-with-Analysis > < Example of Workshop Support Planning Tool >

Define Group Portfolio

Instructions: Set option characteristic requirements far inclusion in portfolio. Portfolio: User Portfolio
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visualizations by [&c Ifasco, JEYA ENA ' M &1 Conservtion 3 @0y
ici Lastions 5 N Water Quality Water Quality (NT) M & | Conservation 4 o0 $iaF
and other decision q RECOE —§ARCHE  E[ARCOE i ARGOE M & | Consarvaton o
. . Desal-5alton Seal 1,000 §IAF
relevant information by Py . an Deszl.salton sea2 1200 ar
Analvsis [a3BcDE $][ABCOE +|[ABCD.E ] [A,BCDE Al Desal-salton 5eas 1,300 §0aF
y Legal Consldsrations Legal {NT) Desa";a"ﬂ‘hi’mlanl'"‘l): . 50“05;1?:’”
T |a.8,C0E 4| [ABCDE Al ause-Municlpa X
AR Reuse-Municlpal2 1,600 $i8F
Import-Front Range-Missourl 1,700 $AF L
; ; Filters and Screens Reuse-Municlpal2 1,800 §/AF
Reuse-Municipala 1,800 Y/AF
SImUIatlons and Modeled in CRSS? Option Type Reuse-MunlclgaIS 1,800 fAF
i [¥es +] I Agricuitural Gonservation Desal-Paciflc Ocean1 1,900 $iaF
pl annin g tOOI ) Desalination Desal-Pacific Ocean2 1,000 WAF
Mutualy Exclusive: Frort Renge M import Desal-Pacific Oceanz 1,000 fIAF
| Exdude Import-Front Range-Mississippl + | = I'.Mof:l‘ Sc:pply ) Local-Coalbed Mathane . 2000 YAF
nservation P iy y p i
Cost Fitter (SIAF) juser defined) Reuse 10 20 30 40 50 60
[ 5000 8] W hed 0 Timing years (user portfolio)
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. %El i—!C""kl ZI'-rri—:— -3 ZI- 51 Fgl, |]|-| A:III_CP_H.l *lL‘|7~| EA—|

— SHAALY| 4L EMO||A EEHIM(uncertainty) 2} -‘,57é'jlgl(contestedness) O
o EEIAIAM : E2p MTA| B2 - A|LR] I20]| 0[210] 2T, ATf5IH OjSA wf2oj| HE 2 Al
=4 ; S8R0l Holo} EX7} 0D, ATSue} A|L{A| 4 TE0| o2l Mo Ch3t CHE 3|

[ FEAM 45 SH ]

£ TE!
3FREM + AF8oll= 22 k|| groF AL H|-E0] 00f =8 — =2l XS (Increasing returns)
Scalobi H] 284 (non- nvalry)0|ar 2|0, LAY ZAAZ oj2o| 7|8k
(Scalability) . gjatde sezwio| YEg 2 EI el ZEHE|0] BASAP 2aY, A2 By
\TE=E o CHEHHALE] Q3 R}ARDL SH2] 22 D15 EM T2 727t 3|4
= o . |22 Est £

2 A2 3|27} 0f2{|A] AH440] B EICED B
(Sunkenness) . zpat ojztol 81S7| WSOl A4S BHE 2 ChaE 7| o212

rmop  ° HlEAIM(nonexcludable) : £31 S GQIS HQISHH SIS 97| of2ig
_'T . 2|2E2}2}7} 0|2 =313 3} S o|H e} BHAH , A | A1
(Spillovers) . ol=zat my=of AIE| Mo Z|HAZEC} ThAE R} BEAY

A - O}O|C|O{E2 BT ADE|R| QFOM ALSZIR (o T2 HA+0|HY=2|HY)
c . . CIOFSH D3 ALALS| ZBHO|A] A|L{R| 22
(Synergies) . x|4z] 22 EHA5HE 95 7|AS-2 FHera 8 Al(open innovation) AlE

A= 2HM A AE|H H2S0]3 (2018). AF2 Y= 252, 32



FUXIE X0l EM(45)1 ZE9| T

S 3 A} physical capital)2] 22| ZAA||(the economies of scale)O{|A]
L2 Kintangible assets)2| 22k (scalability) - A|LA| 7} SHAl A2 ELAL

o
- 7%, tAel, BEfle, MU|AA S 21F FHAML| A2 AHZ| HES
=LetstH AW F& 2[4} | AE7|Yuf AEFTA|S] A|ZA|H = STy
7| Al(machines) HEfC| R AI0||A 57|A4|(organisms) YE{L| R2lIo 2 25}
— S3Z}AE 2k (Exploitation)O]| 2| SEl A0S 2| A| = 210j| A
L3 2k=(Exploration)d]] 2| A3tz fHsE FHZR2I0 2 2351

[ _lfl_ C;le-t E (4S) _LI_ cCl EII I]I_ ] From organizations

as “machines” ...

- . “Boxes and lines”
§.I‘ZFA—| Chaﬁ;g;k less important,
oo Top-down ﬂexible, l_. focus on action

(Scalability) RLEES! 74:'1}2 (Spillovers) herarchy  resources o @ °s
S vs. ST ALIQHE Bureaucracy
CHeY ket — o
4 Az Zta S Y
o0 60
Y YXXL |
: Detailed T SILOS Leadership shows iy bV

(Sunkenness) SUECIED) oetaled direction and

enables action ecoghmnyabiity

ZL= : McKinsey(2017). The 5 Trademarks of Agile Organizations
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s2dil AEIEJ 9] V|9

ol ZZFR L} A|27R| Q] A|ZH(Time to Market)’ th&0|
&g, Faeho] Zdel S22 7|2
— &H|2} L2 F2H : 0jAFY (Agile) ZHESHE2 2|2 7|52| AA|E(prototype)S
OHS 0] A DZH0|A| LB B ojF 1 Al D SHHof| mp2t A&35| £
= 28 BExa A E2 =4l HEfz|(=7] EAE) 2l g 83 22

d (= Ry W
— 27|¢e| CAIRIYZ 2 AMAIE BS(Seed stage) A+t0f| 225 S

Lean Innovation

Design Thinking

' (o) Target Customer

Release Q Growth
- Channels

Prototype

- oEnhance

Empathise Test & Learn Scrum Sprint

010 =JHE A Hl(Concept Design
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~ 23| ‘dgetE S HIAEH|EE 285 prototype 4% I HEH O8] £

[ == R—

- 223 7|5 JHMECE FAHA 22 23 : DY MO EJAE CfA
Choret 2| o] WEEZ0IM AFZAt] 21 ZE ClolE 2ut 71y 32

- A HEEA : oY d0| ASE A== 51 8otH 7|E #AIE YAl 7oty
MEZ MH|£2| HYES 7~1I71I7d 2= Soll 2SoIHAM 2 fAE |

[ Al 23 ol ZHAIX} & |
[ Singapore as a Living Laboratory |

Users

Target group & behavioural Technology, Capital

Export solutions
definers

Public actors | I.lVlIlg . Private actors

Long term perspective . 1 a_b S .' Practical know-how

First Adoption/ *
New C ts Protot
P » oiu rototype Reference Site
&
& regulatory role . . osiiakin Private Sector Partners
e, .. . Research Centres
Universities

Infrastructure, Policies Lead adoption

Knowledge institutes

Expertise & scientific Zt& : Singapore Economic Development Board(2010). Urban Solutions.
substantiantion

Zt& : Kris Steen & Ellen van Bueren (2017). Urban Living Labs.

Amsterdam Institute for Advanced Metropolitan Solutions. 36



ADIE FH AIAY 7

* AL 7|8k A0tE A : 22SY APdHA - 225

- @Hsl= SH(objective)E Yets| H2

— @¥5= 212 (outcome) &

= FiscalNote : ¥dl/= o|5|o| A

\EN|FiscalNote

Outcomes

Data-driven insights from po itical, |
regulatory information
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https://youtu.be/CeEDn5yJ-k0
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[ ZZHof| M 0 AP 8S/W 0|8 22X H|F | [Z7FE CX|E A6 E 2 21 ]
(2012'—3 7|_’,:_) I Level 1 or below Level 2 B Llewl3
IICT7|& 85 A8t o1& ALEXL 10
ol Mare advanced [CT and
cognifive skills to evaluate

B0 | problems and solufions

ROk DVYVId [

g =71 9l §E & o 2 A H of of = E 4
@3 FLOUE IF 29 g re 2 2t A
= Ct 3 2 E Hl ME H £ o}
E 0| 2| E 7|

ot ot ot

A& : OECD(2016), The Productivity-Inclusiveness Nexus.

X} & : OECD(2015). Data-driven Innovation.
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