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Better leverage big data and analytics in business…

Create a comprehensive strategy for addressing digital…

Create a comprehensive digital marketing strategy

Better comply with regulations and requirements

Improve differentiation in the market

Increase influence and brand reach in the market

Address rising customer expectations

Improve our ability to innovate

Reduce costs

Improve our products /services

Improve the experience of our customers

Customer experience is a top priority for 
business leaders

› Base: 3,005 global data and analytics decision-makers

› Source: Global Business Technographics Data And Analytics Online Survey, 2015
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Customers want and increasingly 
expect to be treated like celebrities.



• Learn individual customer 
characteristics and 
behaviors

• Detect customer needs and 
desires in real-time

• Make accurate decisions in 
real-time

• Adapt applications to serve 
an individual customer in 
real-time

Celebrity experiences must:





Cognitive building block technologies are very 
data, compute, and network intensive!

Pragmatic 1 Pragmatic 2 Pragmatic 3



Enterprises believe the benefits of cognitive will be to improve 
customer experience, products, and business models



#Models







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

1 million customers x 30 models =
30 million cognitive models 

Cognitive Models





Data is like a drop of rain.



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 is 
usually done much, much later.





Insights are perishable.



Traditional analytics infrastructure is too 
slow and, perhaps, even harmful
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Cognitive analytics require the power to 
hyper-compress the data analysis lifecycle
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How can you know if you should you make an 
offer or send a gentle nudge right now?



Is this customer thinking about moving to a 
rival firm right now?



What are movers and shakers saying about 
equities that we cover right now?





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.
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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



Correlation does not imply causation.
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y = f(x)
Predicted 
outcome

Prediction 
function

Input 
variables

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

Contextual data
Transactional data

Customer data

Predictive 
Model

Product/service
Validation/approval



Should we play tennis?



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

Machine 
learning 

algorithms

Predictive 
model

Dataset

Training 
Data

Test 
Data

Test 
Data

Accuracy?
Input 

variables Prediction?
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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
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How can you predict a perfect , individualized product 
recommendation?



What offers should you make to your customer if 
they are eCommerce’ing right now?

Image source: iStockphoto



Francis Bacon (1561–1626) 

Founder of the modern scientific 
method to establish causation 

between phenomenon.

“Knowledge is the
power to predict in 

real-time.”
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“Thinking specifically about building predictive models, which of the following best describes the 
importance of the data needed to build accurate models?”
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46%
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63%

20%

34%

27%

28%

27%

21%

22%

External data third-parties

IoT data

Mobile data

Web behavior data

Operational data (from enterprise
applications)

Transactional data

Customer reference data

Data scientists recognize importance of transactional data 
in building predictive models 

Top 2 Top 2 
85%

84%

81%

74%

72%

63%

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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“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?”

66%

25%

7% 1%1%

Very
interested
4

Moderately
interested
2

Not at all
interested

91% of data scientists express interest in real-time data 
use for modeling 

91% are 
interested or 

very 
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





Hadoop is designed for volume.



Spark is designed for speed.



Spark’s directed acyclic graph (DAG) engine 
optimizes parallelization to dramatically reduces 

intermediary data movement.
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Spark and Hadoop can coexist in the same 
cluster.



The Forrester Wave™: Big 
Data Hadoop 

Distributions, Q1 2016

Source: Forrester Research



The Forrester Wave™: Big 
Data Hadoop Cloud, Q1 

2016

Source: Forrester Research
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Spark doesn’t need Hadoop; it just needs great 
compute and great storage

and/or and/orand/or
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Spark also includes a growing number of 
specialized tools



#DataGravity



Data lakes are repositories for data from 
multiple sources.



The data lake approach to analytics can 
require excessive movement of the data.
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“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) 
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35%

31%

35%

38%

36%

34%

36%
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Self-service BI

Cost of copying data

Model accuracy

Getting timely results

Exploring data

Frequency of data refresh

Incorporating new data to analyze

Manpower

Amount of data you can pull (e.g. a reliable sample…

Security concerns around data transfer

Very challenging 4 Top 2

63%

55%

54%

53%

52%

51%

50%

49%

43%

43%

Moving transactional data in analytics models is challenging

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  



Data gravity approach performs analytics where 
the preponderance of the data originates.



Transactional System of Origin

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

Operational

Apache Spark
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Confidential information must be secure. 



Scale to handle any amount of data.



Analyze blazingly fast.



Fault-tolerance is non-negotiable for real-time 
applications.



Solutions and/or platforms must fit seamlessly 
into existing architectures.



Be open to the tools that data scientists need 
to use now and in the future.



Embed and act on real-time predictive models 
during transactions.





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
mgualtieri@forrester.com
Twitter: @mgualtieri


