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Big Data

Data Analytics

Data Science



Data Science

• Data science is the “systematic study of the 
organization, properties and analysis of data 
and its role in inference, including our 
confidence in the inference”1

• Requires skill set spanning mathematics, 
machine learning, AI, statistics, databases, 
optimization along with understanding of 
problem formulation.
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1. V. Dhar. Data Science & Prediction. CACM 56(12)
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Data architecture
How data needs to be routed and 
organized to support analysis, 
visualization & presentation

Data acquisition
How data is collected, represented, 
transformed and grouped prior to 
analysis

Data analysis
How data needs to be sampled, 
processed and visualized

Data archiving
How data needs to be curated and 
preserved for later use



Big Data
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Big Data – One More V
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What Is Changing In The Realm Of Big Data?

432/832 7



What is Analytics?
Mathematical or Scientific methods that 

highlight data for insight

Insight = Competitive Advantage 

Used to inform actions and decisions

Data is becoming the world’s new 
natural resource

With analytics, insights are created to 
augment the gut feelings and intuition 

for decisions
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Why Big Data and Analytics?

“The most competitive organizations are going to make

sense of what they are observing fast enough to do

something about it while they are still observing it.”
Jeff Jonas, 

IBM Fellow and Chief Scientist, 
Context Computing, IBM Corporation

“… analytics is no longer an emerging field; today’s

businesses will thrive only if they master the application of

analytics to all forms of data. Whether your office is a

scientific lab, a manufacturing company, an emergency

room, a government agency, or a professional sports
stadium…”

Brenda Dietrich, 

IBM Fellow and Vice President, 

Emerging Technologies, IBM Watson
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Big Data and Analytics
• Analytics is a progression of 

capabilities
– start with the well-known methods 

of business intelligence

– extend through more complex 

methods involving mathematical 

modeling and computation

 Reporting is the most widely 

used analytic capability
– gather data from multiple sources 

and create standard summarizations 

of the data

– Visualizations are created to bring 

the data to life and make it easy to 

interpret.
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Big Data and Analytics (cont)
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Descriptive Analytics – What 

Has Happened?
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Predictive Analytics – What 

Will/Could Happen?
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Prescriptive Analytics – What 

Actions can be Taken?
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Social Media Analytics
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Entity Analytics
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Human brains were not built to process the amounts of data that 
are today being generated through social media, sensors, and 

more.
432/832 17



The Importance of Analytics in 

Decision Making?

432/832 18

• Decisions are based on a wide variety of factors

–Includes personal experience, intuition, testing or analytics and data

• Employing analytical decision making:

–DOES NOT guarantee a positive outcome

–CAN provide a small edge to those who employ them

• Traditional analytics in business support internal decision-making

–What should we charge for a product?

–What promotion will make this customer buy from us?
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The Importance of Analytics in Decision Making?

• Perfect data is a long 
journey and you can’t 
afford to wait

• Organize & cleanse data 
incrementally so that  
projects can start

Incremental

• To gain business value 
start on analytic projects 
right away

• Have business analysts 
work with data analysts 

Collaborative • Put a stake in the ground 
to progress the project 
and get results

• Review and make 
improvements

Iterative

Business AcumenData Analysts

Deliver fastThink big Start small
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The Importance of Analytics in 

Decision Making?

• Decision makers evaluate information from 
two sources

– Quantitative analysis

– Non-quantitive sources

• Intuition – should we trust it? 

• Experience – is it representative of broad situations?

• Rules of thumb

• Hearsay

• Guessing – risky!
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What Types of Business Decisions Can Be Made Analytically?

•Pricing
•Locations of stores and branches
•Promotion targeting
•Web site customization
•Advertising placement

•How much inventory to keep
•Where to place distribution centers 
and warehouses
•Routing of products or vehicles
•Truck loading

•Drivers of financial performance
•Performance scorecards
•Forecasts of various types

Finance

Human Resources

•Which employees to hire
•Which employees are likely to leave
•How much to compensate employees
•What education would benefit an employee 
the most

•Which product features are most desired by 
customers
•How effective a particular product is
•Which product design is most  appealing
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CRISP-DM
(Cross Industry Standard Process for Data Mining)

• Business Understanding

– Understanding the project 

objectives and developing 

plan to achieve them

• Data Understanding

– Data collection and activities 

in order to get familiar with 

the data,

• Data Preparation

– Activities to construct the 

final dataset
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CRISP-DM
(Cross Industry Standard Process for Data Mining)

• Modeling

– Various modeling techniques 
are selected and applied

• Evaluation

– Evaluate the model and 
confirm it properly achieves 
the business objectives. 

• Deployment

– Depending on the 
requirements, can be as 
generating a report or 
implementing a repeatable 
data scoring or data mining 
process. 
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