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“The potential to transform everything”

“The term itself is vague, but it is 
getting at something that is real… 

Big Data is a tagline for a process 
that has the potential to transform 
everything.”

— Jon Kleinberg, Cornell University
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Glamorous models
(No, I’m not making this up)
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At the center of it all:  data science

Image borrowed from Drew Conway’s blog
http://www.dataists.com/2010/09/the-data-science-venn-diagram

Or:  “The Collision between Statistics and Computation”

An intuitive definition of 
“data science”… 

http://www.dataists.com/2010/09/the-data-science-venn-diagram
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At the center of it all:  data science

Is the actuarial profession here?

Image borrowed from Drew Conway’s blog
http://www.dataists.com/2010/09/the-data-science-venn-diagram

Or:  “The Collision between Statistics and Computation”

http://www.dataists.com/2010/09/the-data-science-venn-diagram
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At the center of it all:  data science

Or are we here?

Image borrowed from Drew Conway’s blog
http://www.dataists.com/2010/09/the-data-science-venn-diagram

Or:  “The Collision between Statistics and Computation”

http://www.dataists.com/2010/09/the-data-science-venn-diagram
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50 years of data science

“For a long time I have thought I was a 
statistician, interested in inferences from the 
particular to the general. But as I have watched 
mathematical statistics evolve, I have had cause to 
wonder and to doubt…  

I have come to feel that my central interest is in 
data analysis, which I take to include, among other 
things: procedures for analyzing data, techniques 
for interpreting the results of such procedures, 
ways of planning the gathering of data to make its 
analysis easier, more precise or more accurate, and 
all the machinery and results of (mathematical) 
statistics which apply to analyzing data.”

-- John Tukey Princeton/Bell Labs
“The Future of Data Analysis” (1962)
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Just one letter, young man 

R is an open-source, object-oriented statistical programming 
language. In the past decade, it has become the global lingua 
franca of statistics.

History:
• Original S language developed by John Chambers at Bell labs
• R is an open-source implementation of the S language
• Developed by Robert Gentlemen and Ross Ihaka at U Auckland
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The origin of “data science”
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A provocative – and prescient – essay

1
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The culture of data science

“The best thing about being a 
statistician is that you get to 
play in everyone’s back yard.”

-- John Tukey 
Princeton/Bell Labs
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The culture of data science

“The best thing about being a 
statistician is that you get to 
play in everyone’s back yard.”

-- John Tukey 
Princeton/Bell Labs

“The dominant trait among data 
scientists is an intense curiosity… 
This often entails the associative 
thinking that characterizes the most 
creative scientists in any field.”

-- D.J. Patil



Why analytics is everywhere
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The technological answer  (“Moore, Moore, Moore”)

Technology (Moore’s Law)
• Cost of storage and computing 

power has decreased exponentially
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The technological answer  (“Moore, Moore, Moore”)

Technology (Moore’s Law)
• Cost of storage and computing 

power has decreased exponentially

Data
• It’s everywhere
• Mobile devices, the internet of 

things, cloud computing, … 
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The technological answer  (“Moore, Moore, Moore”)

Technology (Moore’s Law)
• Cost of storage and computing 

power has decreased exponentially

Data
• It’s everywhere
• Mobile devices, the internet of 

things, cloud computing, … 

Software and algorithms
• Great analytic ideas keep coming 

from statistics, economics, machine 
learning, marketing, …

• Free tools like R, Python



22 Deloitte Analytics Institute © 2011 Deloitte LLP

The business answer
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“Clinical Versus Actuarial Judgment:  the Motion Picture”

“Human judges are not merely worse than optimal regression equations; 
they are worse than almost any regression equation.” 

– Richard Nisbett and Lee Ross
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The city of New York does actuarial science
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Dry idea
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In Hollywood, “Nobody Knows Anything”
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(except Netflix)

Better viewing through “datafication”

http://www.google.ca/url?sa=i&rct=j&q=house+of+cards+analysis&source=images&cd=&cad=rja&docid=o7ecSqsznNkJFM&tbnid=Yu1HWDUzLXc88M:&ved=0CAUQjRw&url=http://venturebeat.com/2013/02/01/netflix-house-of-cards-debut/&ei=0K6RUa-7MYKtiQKy6oGwBA&bvm=bv.46471029,d.cGE&psig=AFQjCNFYEgmfPYhMB9J60beou0tvZQtClQ&ust=1368588360402174
http://www.google.ca/url?sa=i&rct=j&q=house+of+cards+analysis&source=images&cd=&cad=rja&docid=o7ecSqsznNkJFM&tbnid=Yu1HWDUzLXc88M:&ved=0CAUQjRw&url=http://venturebeat.com/2013/02/01/netflix-house-of-cards-debut/&ei=0K6RUa-7MYKtiQKy6oGwBA&bvm=bv.46471029,d.cGE&psig=AFQjCNFYEgmfPYhMB9J60beou0tvZQtClQ&ust=1368588360402174
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… but I really want to direct …
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Marketing science meets political science

Harper Reed - The CTO of the 2012 Obama re-election campaign 
(pictured with unidentified staffer)

http://www.google.ca/url?sa=i&rct=j&q=data+obma+campaign+2012&source=images&cd=&cad=rja&docid=WWDpQ-pltN7vmM&tbnid=21zsTqOTQn7X_M:&ved=0CAUQjRw&url=http://www.theatlantic.com/technology/archive/2012/11/when-the-nerds-go-marching-in/265325/&ei=BnuaUfVWqOSLAoGngPAL&bvm=bv.46751780,d.cGE&psig=AFQjCNHPdBVxHWAf9GBM4HA1QbqzsmheQQ&ust=1369164911162767
http://www.google.ca/url?sa=i&rct=j&q=data+obma+campaign+2012&source=images&cd=&cad=rja&docid=WWDpQ-pltN7vmM&tbnid=21zsTqOTQn7X_M:&ved=0CAUQjRw&url=http://www.theatlantic.com/technology/archive/2012/11/when-the-nerds-go-marching-in/265325/&ei=BnuaUfVWqOSLAoGngPAL&bvm=bv.46751780,d.cGE&psig=AFQjCNHPdBVxHWAf9GBM4HA1QbqzsmheQQ&ust=1369164911162767


Big data and  
behavioral data
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The pulse of the nation

Google data repurposed to track flu hot-spots

http://www.google.ca/url?sa=i&rct=j&q=google+flu+trends&source=images&cd=&cad=rja&docid=Tn98veoK_1QmnM&tbnid=JmHY3fS_0pfZlM:&ved=0CAUQjRw&url=http://sustainablevalue.wordpress.com/&ei=iiSSUZr5A8_yiQLvkYGgDg&bvm=bv.46471029,d.cGE&psig=AFQjCNG3mzeF2b6DujnnOopZ3TqEBtsLIg&ust=1368618494200735
http://www.google.ca/url?sa=i&rct=j&q=google+flu+trends&source=images&cd=&cad=rja&docid=Tn98veoK_1QmnM&tbnid=JmHY3fS_0pfZlM:&ved=0CAUQjRw&url=http://sustainablevalue.wordpress.com/&ei=iiSSUZr5A8_yiQLvkYGgDg&bvm=bv.46471029,d.cGE&psig=AFQjCNG3mzeF2b6DujnnOopZ3TqEBtsLIg&ust=1368618494200735
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An early example of business analytics

(This we 
know)
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A more striking correlation

(!)
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More food for thought

(!!)
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And also…


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Tesco has investigated the use of clubcard data to predict which of its 
customers is at highest risk of diabetes

http://www.diabetes.org.uk/Tesco/How-Tesco-will-help/

Behavioral data predicts behavioral disease states

http://www.diabetes.org.uk/Tesco/How-Tesco-will-help/
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• How we drive
• What we buy
• What we eat
• What we watch, read
• What / how we opine
• Where we travel
• Whom we know / networks
• How we socialize
• How we surf the web

The resulting data can be a major source 
of operational improvements and business 
innovation…

… and societal change…

We are part of the “internet of things”

© 2011 Deloitte LLP

 In our daily lives, we increasingly leave behind digital traces of:
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Why big data is a big deal

“I believe that the power of Big Data is that it is information 
about people's behavior instead of information about their 
beliefs… It's not about the things you post [online] … which is 
what most people think about, and it's not data from internal 
company processes and RFIDs. This sort of Big Data comes 
from things like location data off of your cell phone or credit 
card, it's the little data breadcrumbs that you leave behind 
you as you move around in the world.

…those breadcrumbs tell… the story of your life... Big data is 
increasingly about real behavior, and by analyzing this sort of 
data, scientists can tell an enormous amount about you. They 
can tell whether you are the sort of person who will pay back 
loans. They can tell you if you're likely to get diabetes”

—Sandy Pentland, MIT Media Lab  
“Reinventing Society in the Wake of Big Data”

edge.org conversation

http://www.google.com.sg/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=_qlfhtA7m2rrfM&tbnid=8aiEWqKoNwXhXM:&ved=0CAUQjRw&url=http://www.cogitocorp.com/meet-the-team/&ei=lbJ8UrXzAdDLrQe5iIGgBA&bvm=bv.56146854,d.bmk&psig=AFQjCNF1_m33vDxci9Yahb8q4Sot0Rey-A&ust=1383990260923208
http://www.google.com.sg/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=_qlfhtA7m2rrfM&tbnid=8aiEWqKoNwXhXM:&ved=0CAUQjRw&url=http://www.cogitocorp.com/meet-the-team/&ei=lbJ8UrXzAdDLrQe5iIGgBA&bvm=bv.56146854,d.bmk&psig=AFQjCNF1_m33vDxci9Yahb8q4Sot0Rey-A&ust=1383990260923208
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Like, you know

Researchers at the Cambridge University Psychometrics Centre built predictive 
models of personal details based purely on social network “Likes” of a sample of 
58,000 people.

• Relationship status, substance abuse 65-73% accurate
• Political leanings (democrat vs Republican) 85% accurate
• Religion (Christian vs Muslim) 82% accurate
• Male sexual orientation 88% accurate
• Ethnicity (African-American vs Caucasian) 95% accurate

“Observation of Likes alone was nearly is roughly as informative as using an 
individual’s actual personality test score.”

“Similar predictions could be made from all manner of digital data, with this kind of 
secondary ‘inference’ made with remarkable accuracy”

-- “Digital Records Could Expose Intimate Details and Personality Traits of Millions”
University of Cambridge Research News

http://www.cam.ac.uk/research/news/digital-records-could-expose-intimate-details-and-personality-traits-of-millions

http://www.cam.ac.uk/research/news/digital-records-could-expose-intimate-details-and-personality-traits-of-millions


A new mindset for 
data science
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Why big data it is a societal issue

“Since this data is mostly about people, there are enormous 
issues about privacy, data ownership, and data control. You 
can imagine using Big Data to make a world that is incredibly 
invasive, incredibly 'Big Brother'… George Orwell was not 
nearly creative enough when he wrote 1984.”

—Sandy Pentland, MIT Media Lab  
“Reinventing Society in the Wake of Big Data”

edge.org conversation

http://www.google.com.sg/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=_qlfhtA7m2rrfM&tbnid=8aiEWqKoNwXhXM:&ved=0CAUQjRw&url=http://www.cogitocorp.com/meet-the-team/&ei=lbJ8UrXzAdDLrQe5iIGgBA&bvm=bv.56146854,d.bmk&psig=AFQjCNF1_m33vDxci9Yahb8q4Sot0Rey-A&ust=1383990260923208
http://www.google.com.sg/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=_qlfhtA7m2rrfM&tbnid=8aiEWqKoNwXhXM:&ved=0CAUQjRw&url=http://www.cogitocorp.com/meet-the-team/&ei=lbJ8UrXzAdDLrQe5iIGgBA&bvm=bv.56146854,d.bmk&psig=AFQjCNF1_m33vDxci9Yahb8q4Sot0Rey-A&ust=1383990260923208
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Who owns the future?

“Information wants to be free.” – (Silicon valley mantra)

“A huge problem is the use of cloud computing to support the fantasy that 
information is alive in its own right, and that the activities or expressions of 
individual people are nothing but one form of computing resource, targeted for 
aggregation.  This is, unfortunately, an approximate statement of the latest ideology 
that has taken hold of the cloud.”

– Jaron Lanier (virtual reality pioneer and human reality advocate)

http://www.google.ca/url?sa=i&rct=j&q=you+are+not+a+gadget&source=images&cd=&cad=rja&docid=F0X5n5GT1EmqAM&tbnid=TokCSL--dHyGAM:&ved=0CAUQjRw&url=http://cybject.wordpress.com/2013/03/06/humanism-2-0-a-late-review-of-jaron-laniers-you-are-not-a-gadget/&ei=lFGcUYizJ6vKywG54YCgDA&bvm=bv.46751780,d.aWc&psig=AFQjCNGusNCj5po-DRrTKy6zJAeQdI350A&ust=1369285385081230
http://www.google.ca/url?sa=i&rct=j&q=you+are+not+a+gadget&source=images&cd=&cad=rja&docid=F0X5n5GT1EmqAM&tbnid=TokCSL--dHyGAM:&ved=0CAUQjRw&url=http://cybject.wordpress.com/2013/03/06/humanism-2-0-a-late-review-of-jaron-laniers-you-are-not-a-gadget/&ei=lFGcUYizJ6vKywG54YCgDA&bvm=bv.46751780,d.aWc&psig=AFQjCNGusNCj5po-DRrTKy6zJAeQdI350A&ust=1369285385081230
http://media.salon.com/2000/10/artificial_stupidity.jpg
http://media.salon.com/2000/10/artificial_stupidity.jpg
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Can we do better by doing good?

“The best minds of my generation are 
thinking about how to make people click 
ads… that sucks.”

-- Jeff Hammerbacher 
Cloudera Founder

“For all the damage that misapplied 
data can do, data used correctly is a 
powerful positive force.”

-- Cathy O’Neil, mathbabe.org
“On Being a Data Skeptic”
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“There is one and only one social responsibility of business – to use its resources 
and engage in activities designed to increase its profits… so long as it engages on 
open and free competition without deception or fraud.”

-- Milton Friedman
“The Social Responsibility of Business is to Increase its Profits”

“The only valid purpose of a firm is to create a customer.”
-- Peter Drucker

Management:  Tasks, Responsibilities, Practices

What are companies for?
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“There needs to be a completely new approach to how we operate as business 
leaders, one that clearly puts people at the centre of all we do.”

-- B Team Leadership Statement
Davos, January 22, 2014

What are companies for?
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Copies available in the lobby

For the full story, go to:
http://dupress.com/articles/dr14-personalized-and-personal/

http://dupress.com/articles/dr14-personalized-and-personal/
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