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#Priority



Customer experience is a top priority for
business leaders

Improve the experience of our customers 75%
Improve our products /services 73%
Reduce costs 66%

Improve our ability to innovate 65%

Address rising customer expectations 64%

Increase influence and brand reach in the market 64%

Improve differentiation in the market 58%

Better comply with regulations and requirements 54%
Create a comprehensive digital marketing strategy 53%
Create a comprehensive strategy for addressing digital.. 53%

Better leverage big data and analytics in business.. 52%

0%  10% 20% 30% 40% 50% 60% 70%  80%
Base: 3,005 global data and analytics decision-makers

Source: Global Business Technographics Data And Analytics Online Survey, 2015
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#Celebrity



R 2 B
Customers want and increasingly
expect to be treated like celebrities.




Celebrity experiences must:

earn individual customer
characteristics and
behaviors

Detect customer needs and
desires in real-time

Make accurate decisions Iin
real-time

Adapt applications to serve
an individual customer in
real-time



#Cognitive



Cognitive building block technologies are very
data, compute, and network intensive!
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Enterprises believe the benefits of cognitive will be to improve
customer experience, products, and business models

“What are the biggest strategic/growth benefits Al will contribute to your

organization?”
(Please select up to three)

Improve customer experience and support — 57%
Provide the ability to improve upon "
existing products and services _ 4U%
Provide us with the ability to disrupt our industry _ 43%
with new business models, products, and services
Allow us to develop new products and services _ 1%
Increase customer satistaction _ 339%
and Net Promoter Scores
Provide new revenue streams _ 22%
Increase customer lifetime value _ 20%
Increase revenue streams _ 18%

Reduce customer churn - 10%
Other [l 3%
None . 3%

Base: 598 business and technology professionals
Source: Forrester's Q2 2016 Global State Of Artificial Intelligence Online Survey
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Cognitive Models

10 characteristics + 10 behaviors + 10 needs =
30 cognitive models per customer

1 million customers x 30 models =
30 million cognitive models
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It forms instantaneously in a
cloud...




...and travels far before it makes a
ripple.




All data originates in real-time...




But, analytics to gain insights iIs
usually done much, much later.










Traditional analytics infrastructure is too
slow and, perhaps, even harmful
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Negative Business Value Positive

Cognitive analytics require the power to
hyper-compress the data analysis lifecycle

Time To Action



How can you know if you should you make an =
offer or send a gentle nudge ? ‘-
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rival firm ?




) Crowborough CFRs @CrowboroughCFR - Feb 8
= For those interested from my last post. .flashaholics.co.uk/olight/olight-...

great head torch. #olight
CRB-03

Expand 4 Reply +3 Retweet % Favorite eeeMore

ITOURLIGHT @ITOURLIGHT - Jan 30
@< Small but powerful flashlight #0light#itourlight
itourlight.com/OLight-S10-Bat...

Expand 4 Reply 3 Retweet % Favorite eesMore
= Kristen Williams 0 TheGunChick - Jan 23
Awesome video! Now that's some extreme testing! =-'olig ht b ﬂ1€/1Cf’y|JaSG
B view media 4 Reply 3 Retweet Y Favorite eeeMore
f SOTG @studentofthegun - Jan 19

y & #View of #LasVegas #Strip for the #Palazzo. Thanks to Uncle Dick for the
invitation to the #0Light... instagram.com/p/jXn_7ZsF4o0/

Expand 4 Reply +3 Retweet Y Favorite eesMore







Algorithms that analyze data to find models —
models that can predict outcomes or

understand context with significant accuracy
and improve as more data is available.




Models can be very powerful and profitable,
but understand that:

> Models are about probabilities, NOT absolutes
E.g. 78% chance you will like Westworld

> Accurate models may NOT exist for every question

E.g. Elections, economic indicators, fashion, etc...

> Machine learning models are based on correlation and
probably NOT causitive
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= Divorce rate in Maine
= Per capita consumption of margarine (US)
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Correlation does not imply causation.




Machine learning generated logic (models) are
functions that takes input variables, apply a
formula and/or rules to predict an outcome.

y = 1(x)
f TN

Predicted  pregiction Input
outcome function variables

Product/service Contextual data

Validation/approval Predictive Transactional data
Model

Customer data
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Training data for “Play tennis?”

Day Outlook Temp. Humidity Wind Play Tennis
D1 Sunny Hot High Weak No
D2 Sunny Hot High Strong No
D3 Overcast Hot High Weak Yes
D4 Rain Mild High Weak Yes
D5 Rain Cool Normal Weak Yes
D6 Rain Cool Normal Strong No
D7 Overcast Cool Normal Weak Yes
D8 Sunny Mild High Weak No
D9 Sunny Cold Normal Weak Yes
D10 Rain Mild Normal Strong Yes
D11 Sunny Mild Normal Strong Yes
D12 Overcast Mild High Strong Yes
D13 Overcast Hot Normal Weak Yes
D14 Rain Mild High Strong No




Machine learning algorithms use training data to
create a predictive model; it's accuracy Is tested on

holdback data
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Training data for “Play tennis?”

Day Outlook Temp. Humidity Wind Play Tennis
D1 Sunny Hot High Weak No
D2 Sunny Hot High Strong No
D3 Overcast Hot High Weak Yes
D4 Rain Mild High Weak Yes
D5 Rain Cool Normal Weak Yes
D6 Rain Cool Normal Strong No
D7 Overcast Cool Normal Weak Yes
D8 Sunny Mild High Weak No
D9 Sunny Cold Normal Weak Yes
D10 Rain Mild Normal Strong Yes
D11 Sunny Mild Normal Strong Yes
D12 Overcast Mild High Strong Yes
D13 Overcast Hot Normal Weak Yes
D14 Rain Mild High Strong No




Learned decision logic for “Play tennis?” Is
created automatically by machine learning

Outlook

Sunny | | Overcast | | Rain

Humidity Yes Wind

High Normal Strong | | Weak

Yes ‘ No Yes
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“Knowledge Is the
power to predict in
real-time.”

Francis Bacon (1561-1626)

Founder of the modern scientific
method to establish causation
between phenomenon.



Data scientists recognize importance of transactional data
in building predictive models

“Thinking specifically about building predictive models, which of the following best describes the
importance of the data needed to build accurate models?”

Top 2
Customer reference data 63% _ 85%
Transactional data 63% - 84%
Operationaalpdp?i?ag(r)?]r:)enterprise 54% _ 81%
Web behavior data 46% _ 74%
Mobile data 45% _ 72%
loT data 29% _ 63%
External data third-parties 38% - 58%

Base: 100 data science and data analytics leaders at enterprises within the US
Source: A commissioned study conducted by Forrester Consulting on behalf of IBM, April 2016
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91% of data scientists express interest in real-time data
use for modeling

“If there were no drawbacks (e.g. SLA concerns, resource consumption concerns) how interested
would you be in having real-time data to use for modeling?”

= Very
interested
91% are m4
interested or
very Moderately
interested interested
m2
m Not at all
interested

Base: 100 data science and data analytics leaders at enterprises within the US
Source: A commissioned study conducted by Forrester Consulting on behalf of IBM, April 2016
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Hadoop is designed for volume.




Spark Is designed for speed.
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Spark and Hadoop can coexist in the same
cluster.  seaxand

Hadoop can
coexist on the same
nodes in a cluster.

Node 1 Node 2 Node 3 Node
sets in-memory =

after loading from

HDFS. In-memory Spark resilient distributed data (RD

Spark relies on ,

HDFS or other file Disk-based Hadoop distributed file system (HDFS)
systems for long-

term storage.

Spark jobs can
cache RDD data

121127 Source: Forrester Research, Inc. Unauthorized reproduction or distribution prohibited.
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Spark doesn’t need Hadoop; it just needs great
compute and great storage

Spark and M

Hadoop can (*
coexist on the same 0
nodes in a cluster. Sp

Node 1 Node 2 Node 3 Node n

Spark jobs can
cache RDD data Spark Spark Spark Spark
sets in-memory

and/or and/or and/or

121127 Source: Forrester Research, Inc. Unauthorized reproduction or distribution prohibited. -



Spark also includes a growing number of
specialized tools

Representation
Data stream Machine and analysis of
processing and learning complex
Analytical SQL analytics algorithms networks

Spark Spark
SQL Streaming

Core data
processing

Spark Core Cluster Computing Engine

Source: Apache Spark( https:/spark.apache.org/)

121127 Source: Forrester Research, Inc. Unauthorized reproduction or distribution prohibited.
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#DataGravity




Data lakes are repositories for data from
multiple sources.




The data lake approach to analytics can
require excessive movement of the data.

Data
Scientists

Apache Spark Predictiv

Customer -

Reference

Data Lake

Operational

Transactiona
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Moving transactional data in analytics models is challenging

“How challenging are each of the following as your organization tries to incorporate operational and
transactional data into your analytics models?”
(Only including responses for very challenging and challenging)

m Very challenging 4 TOp 2
Security concerns around data transfer 36% 63%
Amount of data you can pull (e.g. a reliable sample.. 36% 55%
Manpower 34% 54%
Incorporating new data to analyze 36% 53%
Frequency of data refresh 38% 52%
Exploring data 35% 51%
Getting timely results 31% 50%
Model accuracy 35% 9%
Cost of copying data 30% 43%
Self-service Bl 36% 43%

Base: 168 IT managers responsible for mainframe strategy at enterprises within the US, UK and Germany
Source: A commissioned study conducted by Forrester Consulting on behalf of IBM, April 2016
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Data gravity approach performs analytics where
the preponderance of the data originates.

e




The data gravity approach minimizes
movement of data and reduces time to model

Data
Scientists

Apache Spark

Transactional System of Origin

Predictive
Model

Customer
Reference

Operational










Scale to handle any amount of data.
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Analyze blazinﬁg Iy fast.
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Fault-tolerance Is non-negotiable for real-time
applications.
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= Embed and act on real-time predictive models
during transactions.
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_-?_, Consider data gravity and inline predictive for
advanced analytics.



Recommendations

> Measure data gravity for customer reference data,
transactions, and operational data.

> Deploy Apache Spark where data gravity is
strongest.

> Let data scientists build more accurate predictive
models, faster.

> Deploy predictive models directly within
transactional systems.



Thank you

Mike Gualtieri

Twitter: @mgualtieri




