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Acxiom Clients

12 of the top 15 credit card issuers
* 9 of the top 10 automotive clients

c/1r/es SCHWAB
« 9 of the top 10 top telecom / media
companies ——=Z=€E-FUNDS"
e 7 of the top 10 retailers
e 7 of the top 10 retail banking companies *meg%ﬁ,ﬁaﬂ.

« 7 of the top 10 top property / casualty

insurance providers JFI D Nationwide

e 6 of the top 8 top brokerage firms

« 3 of the top 5 top pharmaceutical
manufacturing companies

« 2 of the top 5 U.S. rankings of life /

= Sprint

Together with NEXTEL

health insurance providers WESTERNI| I w0
. I I IIHIOHI | AE, ’Ij“:“:

2 of the top 3 cruise lines, hotels and A First Data Company €S8

U.S. casinos TransUnion.  Unideverv
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Purchase market data directly (solid arrows) or indirectly (dashed arrows)

Brokers

Data contributors Data consumers

_=_, By sending bids and offers to trading venues Purchase market directly or indirectly

Data vendors

Data compilers
Aggregate and publish data from multiple trading venues

2 rj|0|Ef 2IZHCIO]E

Constructors of pre- and post-trade data
Post-trade Data consumers Accept, verify, aggregate and match orders
Data products to construct market data
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Transformation

Prescribes Vision

Subscribes to Vision
Fixes the Past and Current Creates the Future
Driven by Tactics Driven by Strategy

Focus on Methods and Processes  Focus on Mindsets and Beliefs

External Influence is High External Influence is Minimal

Made by Hadiga Aamer
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Low Cultural 00000 Hl%h Cultural

Entropy 7% ntropy

Customer satisfaction Long hours(L)
Making a difference Confusion (L)
Commitment Short-term focus (L)
Employee fulfilment Blame (L)
Continuous improvement Information hoarding (L
No Str.ess Humour‘/’fun Manipulation (L)g “ Stre§s
Inducing Shared vision Hierarchy (L) Inducing
Values Customer collaboration Results orientation Values
Balance (home/work) Bureaucracy (L)
Teamwork y Quality

* .
-.&_.a
Richard Barrett




XBR - Extreme Blueprinting & Roadmapping
The Blueprint and the Roadmap

XBR (Extreme Blueprinting and Roadmapping) involves a set of methods and activities used to formulate a
Future State Blueprint and Roadmap. It is analogous to Extreme Programming, with a focus on iterative
delivery, continuous communication and interactive work processes.

This approach provides a clear set of deliverables that aligns strategic to tactical and business to technology.

We call this approach using the SAFE Architecture doing "IT Transformation the SAFE Way".
What is the Blueprint?
= A relatively high-level vision of an organisations' envisaged Future-State

The XBR Blueprint is inc rga i Peopl nd
the Solution Definition
Driven by the establlshed ech Iples ines

Much of the focus of this phase of work is on the Business Strategy and Technology Architecture

= Once completed, the Blueprint is thought of as a relatively static representation of the Current-State
and Future-State with identified intermediate states

What is the Roadmap?
= The Roadmap is derived from the Blueprint

= Itis a translation of the Blueprint into a dynamic representation of 'what it takes' to actually
do the implementation

= Itis a plan that can be directly implemented

= It is complemented in Phase 3 by Foundation Activities - those areas of Data Management and
Infrastructure that are required first in the implementation stages of a project

© 2015 EN-CORE. All rights reserved.



Adapted from Knoster, T. (1991) Presentation in TASH Corderence. Washington, D.C. Adapted by Kncster from Enterprise Group, Lid.

1987, 2003, Mary Lippitt

© 2015 EN-CORE. Allrights reserved.



T2A|X 2=
HZL|A 75

HIO|E &8 QK=
H|O|E] HAHAE QIX|=
O s=

HT —o

CIO[E] ZEAL
=7 W R|E

Hil

13

CHjoE{ &<

ColEf X2
(4, @lEfo]E, AbH)
C0Ef B2

KfoEf S2t

B0 Ef 2407 |

(4 3L ozto )

sNEEE

How
HEXO
O} A E{ 5| O| E
e




GlolE] 215

Percent of respondents

100%

80

60

40

20 Business

units

Sometimes
business
unit/
somelimes
cenler

Business

unitlevel

Some cross-

business
unit

Business
unitlevel

Center has
Cross-
business
unit access

Some cross-

business

unit common

tech

Common
tech within
business

Some cross-
business
unit

Business
unitlevel

Setting the Responsibility for Insight Data collection Access to data Hosting Determination of
data strategy implementing generation Big Data privacy policy
and execution tech

Infrastructure ——————|

—

—— Strategy | Execution
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Internet

Radical Life Extension

I " Artificial Super Intelligence

" Human 2.0

Social

Mobile

# Human-Machine Convergence

Cloud

Big Data - Analytics

3D Printing

/"' Democracy 2.0

4 Work2.0

Food 2.0
"Decentralization of Everything

)" Empowerment Economy

Logistics Internet
Renewable Energy

Internet of Things

V Artificial General Intelligence

Circular Economy
Money 2.0
Maker Economy

Cognitive Systems

Nanotechnology

= @ fovois |

Blockchain

Energy Internet
A% Healthy Life Extension

Autonomous Vehicles

@ Emerging and Future Accelerators

Genomics . i e
Vertical farming A7 Automation of Everything
Precision agriculture ’j&g (Access) Economy
Virtual reality Next Generation Education
Augmented reality

f ¥ Connected Healthcare

Source: Frank Diana, Tata Consultancy Services

Smart Grid ‘f@'\

Connected Car Sart ,
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Acronymous SaaS Clud-based CRM
Age of CRM Age of Artificial
distribution customer Intelligence
& customer
1980s 1995/99 2005 2010 R
Digital 1995 2000 2007
Rolodexes m 2015
Database Age of n
Marketing information ORACLE @
LA §iil .
A BY Microsoft s
BdliNy Interoperability Social CRM




Artificial Intelligence ?

Examples of Main Areas Examples of Sub Areas Results

© 2015 EN-CORE. Allrights reserved.



Data Science vs. Artificial Intelligence vs. Big Data(I0T) 24|

NSPRES > 222 | djoje apst i
7/
I
! e
I
I Y EMPLOYS
! . . — NSGHT
——p
ENABLES
DNN o 2y
{DeepMeural
Neowork) _ FACIITATES
\\
\
— ¥
;" oo oTETE i)
) [+ Computervision |
" I+ Naturallanguage processing
- :* General models :
S — #
PUSHES POST
FUTHER

© 2015 EN-CORE. Allrights reserved.



HIojE] 28 ZENA

g, J2e 28 st sE8d =0 =2 =03 2HS NS0l A

A =75 — 25,

Z32(Action)  Ajztst A, Algaiold (HUMAN ACtion) Decision, Alerts, Curricula (IMI@CHTNE ACtIoN)

t HEtR2, ZHY ClHIO| A, Hi | 2 ¢ 2 MH|A, FTP, Sockets
- =4 Z1} H|0|EfH|o] A CH2FCi|o|E{ o] 2| &t A OLAP, RDBMS, Mem/Cashed
A
t 2% (Model) 28, 48 oNZHE STt HIZLA S £4 2% 28 (Ensembles)
=403 I|A S HY SVM, Neural Nets, Regression, K-NN, SVD, Matrix Factorization, GEO- Distance 55
B

Gf|O|E{ A5, THE] ME PCA, Decision tree, Chart, Clustering, Zd &41, Regression, Outlier 55

il

A Hlo|E{H|0] & Ho|E] MZe| 2|A3 NOSQL, 2! t| 22|, RDBMS

rx
lons
0=
0x

HO|E] A=, & 1A MEMyeneES AlAIE, SA, OIHIE, 22| 2(2] S

G[0]E{ A& (data store)

ETL, 7}2 H|0|E{ 7}& (Transform)

H|0|E| 22! (Extract) 854 U= H|o|E =3 QlE{H[0|A o MH[A, A3 (Sockets), FTP, SQL., SAP
ARG 0|ES: SR O|ES: 2 |o|E: 7|7, 212 Hlo|E:
[ClIO[E] A2 D7, Q32 SAPS AA|ZH0H, B42] o 3%, B ZE 60| EENCEEE]=

© 2015 EN-CORE. All rights reserved.



ClojE] 28 Z2AA

S0%

Data scientists and analysts can spend as much as 80% of their time cleaning and
preparing data. (TechRepublic)
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Data Driven
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15% have insurance

Only 15% of US companies have an insurance policy specifically for their data. (Ponemon)

A 2016 Gartner study found respondent organizations were losing an average of $9.7
million annually as a result of poor data quality.
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Business Drivers for taking a

Data-Driven Approach
Address the Data Quality Issues that put you at Risk

Data Quality is and has been a primary problem in project failures - and the issue
isn't going away

@ According to the Standish Group, in 1998, 74 percent of all data migration projects either overran or
failed, resulting in almost $100 billion in unexpected costs

@ In a survey of 300 IT executives conducted by Information Week, the majority of the
respondents (81 percent) said, "improving (data) quality was their most important post-year
2000 technology priority"

a Data Quality issues lead to 87% of projects requiring extra time to reconcile data — TDWI Data
Quality Survey, December, 2001

@ Data Quality issues lead to lost credibility within a system in 81% of cases — TDWI Data Quality
Survey, December, 2001

@ A TDWI study shows that poor data quality costs U.S. businesses an estimated $600 billion a year.
TDWI Data Quality Survey, February, 2002

B According recent studies (2005) to the Gartner and Meta Groups, 55-70% of CRM and 70% of Data
Warehouse project failures are due to data quality issues

£ Through 2005, more than 50% of CRM deployments will suffer limited acceptance, if not outright
failure, because of the lack of attention to data quality issues., Gartner, 2005

@ In a recent report, Gartner predicted 50% of data warehouse projects through 2007 will have limited
acceptance or be outright failures, as a result of lack of attention to data quality issues

As per the new UK Data Protection Act, "information must be accurate, up-to-date and held for no longer
than necessary". Under this new law, companies have to comply with rules for manual and electronic
processing of personal data, such as name, addresses and dates of births.
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Data Governance Program Manifesto

DATA GOVERNANCE
FROM “MY DATA” TO ppuiiatents
“OUR DATA" al:spor;aww'

DATA MUST BE RECOGNIZED AND

VISION/POLICY ==  PRINCIPLES — ROLES - PROCESSES =t il ot stewords

& data managers

Begin Business Terms Glossary

Establish Communications Plan

Figure 1 - University of Michigan Medical School Data

Expand education

Define data quality goals

Begin master data management
Establish metrics & measurement
Refine requirements for metadata

VALUED AS A STRATEGIC ASSET

2 DATA MUST HAVE CLEARLY

z DEFINED ACCOUNTABILITY = | ACCURACY |

g o

3 & | COMPLETENESS

o DATA MUST BE MANAGED TO FOLLOW 5

: INTERNAL AND EXTERNAL S

- RULES/REGULATIONS =

=)
Year 1

DATA QUALITY MUST BE DEFINED & May 2014 - 2015
MANAGED CONSISTENTLY ACROSS THE Establish Executive Sponsorship,DG
DATA LIFECYCLE Council & DG Office
Define policy & processes
Define priorities
FIRST TIME RIGHT, AVOID RISK | pcfine & fill roles aligned with
EVERY TIME COMPLIANCE | policy

Approve Charter management

Data Governance Program Timeline

Improve master data management
Improve metadata management
Proactively improve data quality

Evaluate effectiveness of policies &
procedures
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Deploying a meta data strategy

40%
40
A=l2 gloLt
35 82 X
30
25
21%
: TIPS 20 - Age
Evolution of meta data and meta data repositories ARE 5 16%
14% HOL}AlH
‘ 15— - C SR %S | EMAIES
g : . Azlgls
o Recognized | Data CASE tool Data Meta datadriven 10 9%
S | H i
= meta data dictionaries based meta warehouse | enterprise systems ‘ Alsl olg
g need data meta data = | i . i
il
repositories repositories (
0

Z N: The data warehouse Institute(1999) :175 % CH &

Meta Data & Repository Evolution

1970 1980 1990 2000 2010

- Time Line
=X David Marco



The 5t “V” - Veracity

* Only through proper Governance, Data Quality Management, Metadata Management, etc., can
organizations achieve the 5th “V” — Veracity.

* Veracity: Trust in the accuracy, quality and content of the organizations’ information assets.

* i.e. The hard work doesn’t go away with Big Data

Data Science Data Lakes

Raw data used in Self-Service Analytics and Bl environments is
often so poor that many data scientists and Bl professionals
spend an estimated 50 — 90% of their time cleaning and
reformatting data to make it fit for purpose.”

The absence of commonly understood and shared metadata
and data definitions is cited as one of the main impediments
to the success of Data Lakes.

- Sowrce: Rodiont Acwisors
Source: DoteCenteriournol com e A

Data Science Digitization & Data Quality

71% of interviewees expect digitization to grow their
business. But 70% say the biggest barrier is finding the right
data; 62% cite inconsistent data

Correcting poor data quality is a Data Scientist’s least favorite
task, consuming on average 80% of their working day

Source; Subo Systems

// Global Data Strategy, Ltd. 2016
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Artificial Intelligence ?

Strategy Process  Organisation Technology  People
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The Transformation Strategy and Delivery Programmes
are partitioned along 3 views

We get the Technology Backplane of Infrastructure and
Information "in front" on new functional capabilities

Business
Drivers

Business Model

v

N\

Information

=

Infrastructure

Enterprise Applications

Composite Applications

)

|

.

~
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o]l At2f|: Capital One

BIGET WA IR WASIVETIE  GRAAILE 1D
waidwde. !t s not hard 10 see why
Capital One is imesting haawvly in dgtal
echnooges. t conducts aver 80,000
bg data expenments a year. Cumently,
5% of cusobmer interactons wih
Capital One are digital, and this number
& only expeckd 1o gow’. n Q4 2013,
Capital One was one of the most usted
websites, with 40 millon unique anine
wators'

Capital One conducts
over 80,000 big data

experiments a year.

AN ) VDT WIARLGE T RJEY IV WAJ AAAOE TOOS T AJS

oy with our customers, but aso how

we operate the company’.”

be

Digital is who we are
and how we do business.

b o4

- Richard Fairbank, CEO

Ths uvaenting focus
underpirmead Capital

on dgotal has
Ome's strong

on, Captal One has mantaned
eading gowth and

-

For instance, from 2005 to

steacy

3, Captal Ore acheved a CAGR n
ar-:ffn-a':f-."r»:«-tax of 10.78%, sigrificantly

T L L LI LT
digta servce outure 8 supporied by
rapid protoypng  Capabiity, which
hephs deliver new tech-based features
laster, a5 wall a5 rea-tme anayiica
tocis. These dgtal capabilites are the
delberate result of a long-teem strateqy
that Caprtal One has had in play over a
number of years, and which we look at in

the falowng secton.

19

I think it’s a bitof a

fool’s errand... to chase

digital for the sake of
cost reduction.,,

« Richard Fairbank, CEO

Figure 1: Profit-Before-Tax and Comparative CAGR Analysis of Capital One and Peers

© 2015 EN-CORE. Allrights reserved.
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Real Time

Storage

— ————— —_——
Realization Manual Bl, Track Manually Respond Near Real Time Real Time
of Data Review Progress & Share to Data Response to Data Response to Data

1990 1997 2001 2004 2010 2014
Drive Product
Innovation

Emerged as
Business Practice

). 2

Research Labs to Customer Interactions Bl Entering Contiguous Real Time
Internal Operations End user Feedback Social Media Productization

Created by Vamsi Sistia - no formal research was
conducted. Timelines are guesstimates. Sept 2009
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Source: Booz & Company. 2014

| Data | | Real-time analytics |

i Visualiztion ! becccmccccnna-a- .

l;---:::::-—::: m Video analysis Advanced analytics /

IR | Machine learning i
analysis |
» Social media BlG DATA
——————————————— Speech reCOgnltlon monitoring
! Predictive modeling |
g Artificial intelligence  Leceeee e eeeeeae H S - Operational /
. . .
S I Textmining i User activity tracking intelligence
e o o e e e e e
8 Yield management Discrete
= © S _event :“B“'““'“ﬁ'-““-i
k% simulation 1 usiness intelligence I Natural language
SQ_ """""""" processing
(@) i nnan Y pmm
0 Decision Forecasting ; Data mining ' | Telematics i . .
e Support e b e e b Sentiment analysis
O systems
3 Smctarays | S—
ul Expert systems L__a_l_s_lfa..a.nf.yilfJ i Web search i rowiedge dIscovery
g Neural networks N i
O Data cubes/drill down mm———————— -
%) Ad-hocreporting E_Webanalytics i
— Heuristic [ ccomer . IR
-;\ Problem- | Realtionship 1 1 o
— Nonlinear solving : i P |1 Webcrawling ;
= rogrammin Alerting | Management 1 Leeeeemean i
<% prog NG N e = Crowd-sourcing
Risk modeling . . Cloud storage
Operations Mana’? em?c?lt mrfgrmztlon Credit scoring
Monte Carlo systems/dashboards
reserch Simulations Data clusters

Data warehouses

Standard reporting

Linear Programming
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vapnik
- Freund, Schapire
J. R. E}ulnlan Breiman
Linnalnmaa 1970 :
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(SIX[) : Hochreiter et, al.

; gt
neural networks J. Schmidhuber Hinton, Bengio
(A1) IDSIA Lecun .ﬂ.ndrew Ng.
T T |
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* Text/ string search

1974 Peter Naur "Concise Survey of Computer
Methods", Data Science, Datalogy

* Knuth — Art of Computer Programming.

Turing machines
Information Theory .

Weiner & Cybemetics = Sort & Search Algorithms —
Von Neumann Architecture. Dijkstra, Kruskal, Shell Sort, ..

= Heuristics — Simulated Annealing, ...

Computer Science

-

T

* Liebniz - Binary Logic.

~O—__
Babbage, Lovelace \

* Boolean Algebra
= Punch cards.

= Graph Algorithms
= Multigrid methods

* Database Marketing
* Data Mining, Knowledge Discovery
* “Data science, classification, and related methods.”

= 1989 First KDD Workshop

-

* Leo Breimann: Stat|st|ca| Madeling: 2 Cultures-

O o

= Word Cloud, Cloud.
&

o\

= First IBM = Tree based methods.
Computers = Gregory Piatetsky-Shapiro.
Data Technology * DBMS. (o) =
(_.g\ ~ ey * Removable Disk drives _-\!/ ﬁ!/ @
(@) @) + Relational DBMS = Desktop, floppy - ,
= Catrography William , A, Yy elationa : + SQL, OOP = William Cleveland: Data Science
= William Playfair {®)
= Astronomical Charts. « Charles Minard \ ) t. i K H|gh level |anguag_e_3
= Florence Nightingale. John Tukey (_!.} f. } { . }
’;\ ‘&) (B - + Grammar of Graphi
. . phics
Visualization'—~" L —9) Jacques Bertin. . Edward Tufte.
L . " N
* Optimization Methods « Applications to Milita ; e @) (@) ®
» Fourier and other transforms mF;iufacturing Vo 235|gnment roblems -
= Matrix & Generalizations ot * Automation 7\ Y~
Communications. B o~
* Caleulus * Non-euclidean geometries. * Sche \.} '\!} \!/
* Logarithms
* Newton-Raphson. Y N\
- L
O—@— &>
Mathematics/ OR 1976 — SAS Institute * Defision Scianca
athematic * Pattern recognition

= Probability
= Correlation
* Bayes Theorem.

= Theoretical Foundations of Modern St
* Hypothesis, DOE
= Mathematical Statistics.

* Regression, Least
Squares
= Time Series.

(@)
Statistics

Pre 1800s

1800-1900 1900-1940

* 1977 The International Association for
Statistical Computing (IASC).

Bayesian Methods

Time Series Methods (Box Cox,
Survival, efc.)

Stochastic Methods.

* Machine learning.

* Simulation, Markov
= Computational Statistics.
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Data Literacy

Durham
Public
Schools One Durham.

Data-to-Action: Building Middle School Administrators’
and Teachers’ Data Literacy Capacity
in Durham Public Schools

2014 North Carolina Association of

Middle Level Educators Conference (NCAMLE)
March 17, 2014

Skills of a Data Literate Person

Data Data Data
Location Interpretation

Instructional
Decision Making

Digital Literacy

@ Heceta Group Use Data




Lj|0|E{ atet Maturity Model

Phase
Pilot
Stadt Shilly (1T | Littie or no
expertise in
analytics - basic of
knowledge Bl tools
Staft Skl | Functional
(Ban e o /1T) | knowledge for BI
tools
Techmology & Tools | Simple historical BI
reporting and
dashboards
Financial opact | No substantial
financial impact. No
ROI Models in place
Data Governance | Lttle or none
(Shunk works)
Lirwe of Business | Frustrated
(0 Engagement

i‘ Data warehouse team
- focused on
- performance.

; avaMability and security

- Few business analysts
= Nmited usage of
g.dnncodandytks

' Data warehouse
implemented. broad
| usage of Bl tools,
 limited analytical dat

; marts

- Certainr
; wm
- place with
- understc

!

m
clearly

!
(

a warehouse
and architecture

- Visible
I

iu-m.d

;

Data definitions &

models standadhzed

Aligned (inchuding
LoB executives)

- Involved

Complex problem solving
integrated into Business
. Analytics Competency
| Center (BACC)

! Widespeead adoption of
’ apphances for multiple
, workloads. Architecture

- and governance for
 emerging techmologies
Business strategy &
competitive
differentiation is based
on analytics

. Clear master data
management strategy

- Cross-departmerntal (with
| CEO visibility)

: TYransformative

:
i
!

urce. IDC Asia/Pacific Business Analytics Practice (July, 2011)




ADLE ME] & 24 At

« The High Level Group of the European Innovation Partnership for Smart
Cities and Communities presents a Strategic Implementation Plan (SIP)

* SIP concentrates on three vertical & eight key horizontal areas [8]

Sustainable Urban Sustainable Districts Integrated
Mobility & Built Environment Infrastructure &
Processes

Citizen Focus how we inciude citizens nto the process as an integral actor for transformation

Policy & Regulation creating the enat SIPNE==PS I

Integrated Planning how we w r and admnistrative boundanes. and n poral goals

Knowledge Sharing how we accelerat® the quaiity sharing of expenence 1o buld capacity L)wva'e and Selever

Decsions

Metrics & Indicators enablng cites 0 ol AtO| & (data)

Open Data understand how 10 expion the Growng pools of data Making It accessdie - ye! respecing Prvacy
o— v—

Standards prowding the framework for consistency commonaiity and repeatabiity. without stifing Innovation

resght

Funds

Business Models, Procurement8F _____________We |
y & y & J
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CIO[E] AtO]AHA

CIXI™ HIZLIA O\ 024 HE AH|A 3 D] 3Y

C|X|= MH|A
(VR, AR, Web, Phone,
Chatbot, Robotics )
O AE,
Business Applications
H|XL|AQ| 1A ’ XLIA o= pe
= Web Services, Multimedia O Z2||0|M H|ZL| A o Z2[3H[0]44
QI3Xls, =221
H|XL|A Application
CIO|Et HEIXE J[HIO 2 J|Y9| £ &ES 2Tt H|O|E{ 7|kt
OAMAY I ALY EE =
CIX| g HIXL|A H2f
Clo|H 2|8t H| =LA AN
HjofE], ZAEIX, CHYt FHo| M =7 & H|o|Ef et HHIXE HA|, o1,
H|=L|AO| o1 36104 H| XL X TS K| C|olE] ot8, &4
Clo[H 218, MH|A ¥
ClolE, CHs3t 0F0l 201X Qi Blo|Ejet AHXS
X&XNo| D PN O 2R 3, HF o= EH
Clo|E, HEIX =7 ¥ g

C|O[Ef =

oA
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