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Big Data: the Big Picture

Massive new data resources are changing the way we
approach data analysis, inference, and learning.
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Massive Computational Challenges

Computation, algorithms, and software
Hardware (distributed/parallel processing, GPUs,
heterogeneous computing, programmable hardware, etc.)
Methods that can take advantage of state-of-the-art
hardware
Data management, retrieval, collating, and archiving.

We have focused largely on computational challenges.

This is just the tip of the iceberg.
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Big Data and Privacy
6/18/14, 4:13 PMWho watches the watchers? Big Data goes unchecked - Josh Gerstein and Stephanie Simon - POLITICO.com
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Who watches the watchers? Big Data goes
unchecked

By JOSH GERSTEIN and STEPHANIE SIMON | 5/14/14 5:01 AM EDT
Updated: 5/17/14 1:29 PM EDT

The National Security Agency might be tracking your
phone calls. But private industry is prying far more
deeply into your life.

Commercial data brokers know if you have diabetes.
Your electric company can see what time you come
home at night. And tracking companies can tell where
you go on weekends by snapping photos of your
car’s license plate and cataloging your movements.

Private companies already collect, mine and sell as
many as 75,000 individual data points on each
consumer, according to a Senate report. And they’re

poised to scoop up volumes more, as technology unleashes a huge wave of connected devices — from sneaker
insoles to baby onesies to cars and refrigerators — that quietly track, log and analyze our every move.

(Full coverage: Beyond the NSA series (http://www.politico.com/p/pages/beyond-the-nsa) )

Congress and the administration have moved to rein in the National Security Agency in the year since Edward
Snowden disclosed widespread government spying. But Washington has largely given private-sector data
collection a free pass. The result: a widening gap in oversight as private data mining races ahead. Companies are
able to scoop up ever more information — and exploit it with ever greater sophistication — yet a POLITICO review
has found deep reluctance in D.C. to exercise legislative, regulatory or executive power to curb the big business of
corporate cybersnooping.

The inertia — and lack of a serious legislative push — on private-sector data mining has several causes. Many
Republicans are averse to any new regulation of business. Many Democrats are skittish about alienating campaign
donors in Silicon Valley.

The apps that are
changing American

House VA bill advances

POLITICO

The new oil crisis:
Exploding trains

Boston: There’s an app
for that

Where Will 70% of the
Population Live in 2050?

The Coolest Jobs In The
Fortune 500

Statistical methods have long been available to
"anonymizing" individual data while preserving patterns.
But now goal is often to learn about individuals.
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Big Data = Big Brother
Revelations of NSA/GCHQ data gathering = bad publicity!

Will public opinion affect data availability?
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Big Data and Scientific Learning

Data is not just big: it is deep and rich.
Enables more interesting / sophisticated statistical models

Predictive models versus Descriptive models
Data-driven versus Science-driven methods
Many “learning techniques” focus on prediction.
Modeling mechanisms giving rise to data is challenging.
Tradeoff: computational speed and statistical principles
How best to integrate predictive and descriptive models?
How best to scale up methods for descriptive models?
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Misconceptions about Big Data

“With Big Data there is no longer a difference
between Correlation and Causation.”

What about mechanisms? E.g., for scientific arguments.
What if we want to predict how an outcome will be affected by an
intervention?

"With Big Data, there is no need for a
random or representative sample."

What about sampling bias, non-response bias, response bias,
voluntary-response bias.
Big Data is sometimes (often??) cheaper than quality data.
Comprehensive review by Jon A. Krosnick (Stanford).
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Big Data and Inferential Challenges

Combining multiple siloed data streams.
Different data types and quality; unstructured data.
Do data sources agree? give conflicting predictions?

Need methods with predictable mathematical properties.
Quantify precision & accuracy of predictions & estimators.
Can we quantify the effects of non-representative data?
New frameworks: hypothesis testing is silly with big data.

With a plethora of new methods, how to pick "right one"?
Do we believe that there a silver bullet? e-science.

6/19/14, 5:18 PMEvents
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To keep up to date with announcements for all of our events, please sign up to our mailing list.

18 June 2014: A Data Scientist is a Statistician Who Lives in
Shoreditch(?)

Time: 18.30 - 21:00

Ticketing: Registration required; Open to Imperial College
students. This event is now FULL, but you can add yourself to
the waitlist here: http://impdsi.eventbrite.com

Venue: G34, Sir Alexander Fleming Building, Imperial College
London, South Kensington Campus, London SW7 2AZ
(building no. 33 on the map of South Kensington Campus).

A Data Scientist is a Statistician Who Lives in Shoreditch(?)

Are you a maths, physics, stats, engineering or computing student? Thinking of a career in Big Data or
Data Science? Curious as to what is a data scientist? The Data Science Institute at Imperial College, in
collaboration with The Advanced Skills Initiative, is hosting a set of industry leaders in data science, and
inviting practicing data scientists to come and shed light on what it’s all about. Our lineup includes:

Duncan Ross - Head of Data Science at TeraData

Rishi Kumar - Chief Scientist at eBench

Piers Stobbs - Head of Data Science R&D at Dunnhumby

Davide Cervellin - Head of EU Analytics at eBay Inc.

The evening will consist a series of short talks, followed by a panel session so you can quiz real data
scientists on what it means to join the profession, and what industry expects from graduates. This will be
followed by a networking session (with beer and nibbles) where you can get up close and personal with
our speakers.

19/20 June 2014: Computational Methods for Complex Data workshop

Ticketing: £5 for members of Imperial College; £50 for academics; £100 for industry.

Venue: Clore Lecture Theatre, Huxley Building, Imperial College London, South Kensington Campus,
London SW7 2AZ (building no. 13 on the map of South Kensington Campus).

The Department of Mathematics is holding a Computational Methods Workshop for Massive/Complex
Data.
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6/19/14, 4:58 PMWhy Do We Need Data Science when We’ve Had Statistics for Centuries? | Annenberg Innovation Lab
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Why Do We Need Data Science when We’ve Had
Statistics for Centuries?
By Irving Wladawsky-Berger Wednesday, April 30, 2014
TAGS: AIL Featured Bloggers

Data Science is emerging as as one of the hottest new professions and academic disciplines in
these early years of the 21st century.  A number of articles have noted that the demand for data
scientists is racing ahead of supply.  People with the necessary skills are scarce, primarily because
the discipline is so new.  But, the situation is rapidly changing, as universities around the world
have started to offer different kinds of graduate programs in data science.  This year, for example,
NYU is offering two new degrees, - a general Master in Data Science, and a more domain-specific
Master in Applied Urban Science and Informatics.  

It’s very exciting to contemplate the emergence of a major new discipline.  It reminds me of the
advent of computer science in the 1960s and 1970s.  Like data science, computer science had its
roots in a number of related areas, including math, engineering and management.  In its early
years, the field attracted people from a variety of other disciplines who started out using computers
in their work or studies, and eventually switched to computer science from their original field.

This was the case with me.  I used computers extensively while a student at the University of
Chicago, where I worked closely with Professor Clemens Roothaan, - one of the pioneers in the
use of computers in physics and chemistry.  As an undergraduate, I worked part-time at the
university’s supercomputing center which he founded, and later he was my thesis advisor as a
graduate student in physics.  When the time came to look for a job, I realized that I enjoyed the
computing side of my work more than the physics.  I decided to switch fields and in 1970 joined
the computer science department at IBM’s Watson Research Center.

Not unlike data science today, computing had to overcome the initial resistance of some prominent
academics.  I still remember a meeting in 1965 with a very eminent physicist from whom I was
taking a graduate course.  He asked me what I planned to do research on for my degree, and I told
him that I was already working with Professor Roothaan on atomic and molecular calculations.  He
just said that good theoretical physics should require no more than pencil and paper, rather than
these elaborate new computers.  In his mind, this wasn’t real physics.  A number of the physics
faculty felt the same way.  Change does not come easy, even for brilliant physicists.

Computer science has since become a well respected academic discipline.  It has grown
extensively since its early days and expanded in many new directions.  It’s quite possible that
being around in the early days of computer science and computing in general is part of the reason
I’m so interested in the evolution of data science today.  

So, what is data science all about?  One of the best papers on the subject is Data Science and
Prediction by Vasant Dhar, - professor in NYU’s Stern School of Business and Director of NYU’s
Center for Business Analytics, - which was published in the Communications of the ACM in
December, 2013.

“Use of the term data science is increasingly common, as is big data,” Dhar writes in the opening
paragraph.  “But what does it mean?  Is there something unique about it?  What skills do data
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Big Data: A PR Boon for Data Scientists

Not long ago statisticians were just ”bean
counters” and there were no machine learners,

data miners, or data scientists.
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Data Scientists: Top Career Choice

Can we attract top young talent to data science?
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Big Data: A Quickly Evolving Research Envronment

Massive new data streams are opening up a
world of opportunities for data scientists!
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