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(with much credit due our Data Science team, in particular Josh Wills)
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Introductions

Engineer at Cloudera
| build software (Hadoop) for big data storage and analysis

No background in survey research!
Some background in statistics and machine learning
Unlike last year’s PAPOR, this year I’'m not going to fake it.



What’s a ‘Data Scientist?’



‘-* Josh Wills
josh_wills

Data Scientist (n.): Person who 1s better at
statistics than any software engineer and
better at software engineering than any

statistician.
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Another definition of a data scientist

A person who mixes computer science, statistics, and data
visualization to analyze sets of data

Often “funny looking” sets of data

More complex analyses than “slice and dice” summary
statistics (eg machine learning)



The Humble Sales Dashboard
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(an aside on pie charts)
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Prepping for Hurricane Charlie at Wal-Mart
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Image credit: Sam Dundon



Prepping for Hurricane Charlie at Wal-Mart




Prepping for Hurricane Charlie at Wal-Mart
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Another definition of a data scientist

A person who mixes computer science, statistics, and data
visualization to build analytical applications
Rich visualizations
Interactive analysis that lets the consumer explore the data
themselves
Things which make our lives better



Developing Analytical Applications

A Case Study




13

2012: The Predicting of the President




RealClearPolitics

. Likely Obama {28) | Leans Obama Toss Up (148)
Connecticut (7} Maine CDZ (1} Colorade (%) Arzona (11} Geongia (18]
o I l I l e Ve ra e O O S Maine {3) Minnesota {10) Florida (20) Indiana {11}
Mew Jersey (14} Cregen (7} lowa (B} Missouri (10}
Mew Maxico (5} Michigan {18) Mentana (3}
- . Mevada (B} Mebraska CDZ (1}
Sald Qbama New Hampshira (4} South Caralina (9}
North Carolina {15} Sauth Dakota (3)
Ohio (18) o
Pennsylvania (20} Saold Romney
Virginia (13}
Wisconsin (10}

 Transparent

- Simple Interactions

- “what if” analysis on state
output
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FiveThirtyEight

» Complex Model

- Many factors (economic,
correlations, etc)

- Opaque

Electoral Vote Distribution

- Secret sauce
The probability that President Obama receives a given number of

Electoral College votes.
20% probability -

- Simple Interactions with
' l a richer Ul
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Princeton Election Consortium

- Medians and Polynomials 2012 Electoral College Map

The size of each state is distorted to
emphasize its share of electaral votes.

» Transparent

 Rich Interactions

- “What if” a given poll has
bias? obama: 303 EV

270 EV are required to win.

Probability
=87 5% Dem

||

W = 80% Dem
B > 60% Dem
] Toss-up
|
|

= G0% Rep
= 80% Rep
=87 5% Rep




ow Did They Do?
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PROBABLY

As of Thursday, November 8th, 2012, Nate Silver is probably a witch

While we on the Is Nate Silver a Witch editorial board are strict rationalists, Mr Silver’s
performance has been uncanny enough to raise smaltbut significant doubts as to whether his
methodology is entirely of this world. We are following the situation closely.

Brought to you by epistemology and @vruba.
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A Few of These, Because They’re Fun

John Collison L~ 3 Follow
- collision

Results ask Nate Silver if they're significant.
#natesilverfacts
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A Few of These, Because They’re Fun

L~ 3 Follow

Nate Silver does not breathe air, he just
periodically samples the atmosphere

#natesilverfacts
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Here’s the Rub: One Expert Beat Nate

(Markos Moulitsas at DailyKos)
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Index Funds, Hedge Funds, and Warren Buffett




A Brief Introduction to Big Data and Hadoop

________




Data Storage in 2001: Databases

» Structured (tabular) data
sets

* Intensive processing
done where data is
stored (SQL)

« Somewhat reliable

- Expensive at scale



And Then, This Happened

Stored Digital Information (exabyte

Web
Application
Data

Business
Transaction
Data

1970

L
1980




Big Data Economics

« No individual record is Value = f(Bytes)
particularly valuable

- Having every record is /
incredibly valuable

« Web index /
- Recommendation systems /

- Market basket analysis /
 Online advertising
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“In pioneer days they used oxen for heavy
pulling, and when one ox couldn't budge a
log, they didn't try to grow a larger ox. We
shouldn't be trying for bigger computers,
but for more systems of computers.”

- Grace Hopper



Data Storage in 2013: Hadoop

- Stores any kind of data

4% - Many different in-situ
processing engines (R,
SAS, SQL, Search, etc)

 Reliable

| - Cheap, even at scale

.
& i ¥ T
- 8 oo | "F;'"T-_"_—T-"'
By T k| VR, F'
: Fo
by ol f o glgew ¥

2P

- - . - -
N s g "
N vy 3r
- ' .. % % ~ P
' - = oy = Ly . b & = HAT ie .
- — ey ——— e —
L ; W  %a st & 'Y » v '
’ 4 b A 4 WS
- L o . P ' .‘. §




28

What can you build with big data?



Adverse Drug Events




Medical record analytics

The Data Curve
Healthcare is not on a path

to keep up.
o explorys |5z = i i

Discrete field
data Unstructured
text Images and
video Genomic
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Durkheim Project

[2) DURKHEIMPROJECT

Home OurProject Demo Research

AUTOMATED FLAGGING FOR
PSYCHOLOGICAL HEALTH

and the prediction of negative events,

such as suicide

CURRENT STATE-OF-ART:
Diagnosis of psychological health and the
prediction of negative events, such as suicide, or

their ideation are limited by...
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RESEARCH

The projectis named in honor of Emile Durkheim,

afounding sociologist whose 1897 publication of
Suicide defined early text analysis for suicide risk,
and provided important theoretical explanations

relating to societal disconnection.

Results ©OurTeam MNews ContactUs

DURKHEIMPROJE

INTRODUCTION »
0 | Accept (Opt-in)
ltlmm .

RESULTS
‘We developed linguistics-driven prediction

maodels to estimate the risk of suicide. These
models were generated from unstructured clinical
notes taken from a national sample of U.5.

Veterans Administration (VA) medical records...




A Couple of Themes

1. Interactive applications, not just static “reports”
2. Integrate data from many sources, not just one.

3. Some amount of programming usually necessary, but you
don’t always need a CS degree!
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