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Jim Gray and the Fourth Paradigm

Science Paradigms
Thousand years ago: Need to Develop Better

science was empirical Tools For Data:

describing natural phenomena
Last few hundred years:

theoretical branch
using models, generalizations 2
Last few decades: g] 2

a computational branch
simulating complex phenomena
Today:

data exploration (eScience)
unify theory, experiment, and simulation
— Data captured by instruments
Or generated by simulator
— Processed by software
— Inf i in_ computer
= Scientist analyzes database / files
using data management and statistics

Capture

Curation

Visualization

Source: Jim Gray with Alex Szalay. 2007. “eScience— A Transformed Scientific Method” M GO gle
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Automation

AUTOMATION ADOPTION ACROSS PLATFORMS
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Charting and infographics
Analysis of survey data

Analysis of text data
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©2018lpsos  Source: GRIT Report, 2018. http://www.greenbook.org/grit
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Often viewed through
the lens of operational
efficiency
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From Hypothesis Testing to Data and Model Mining

“This ready availability of diverse data is
shifting scientific approaches from the
traditional, hypothesis-driven scientific
method to science based on exploration.”

Gannon and Reed 2009
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Automated Analytic Insight Exploration Platforms

NS

Ipsos
Research

Insight

Scout
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Phase 1
Preparation

Phase 2
Automated Analytics

Phase 3
Insight Discovery

Data Preparationand
Specification

Analysis of Models

Development of
Database of Models

Platform to Extract
Insights from Analysis




Types of Analytics

Wave over Wave Analysis Longitudinal Analysis
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p-value of G-test of difference in distributions: 0.0012
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Distribution Tests

Average ldeological Positions of Senate Party Coalitions,

80th-113th Congresses, 1947-2014
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Entire Chamber
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Public Opinion Case Study

4050 | FRIDAY, JUNE 2, 304

Wonder Woman' | Cavs mo match for Lingmerth shares
works well / E1 Warriors in Game 1 /01 Memorial lead / D1

LMATE CHANGE

Ipsos Global Advisor Survey P Paris accord off

28 country H | GRVICLBTIC

=% T'rump, contra
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Started March 2010 ~ "\_,
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Trump pulls US from global warming

Image source: Yahoo News
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IRIS Exploration

Agtriburte Brand Category
B Wave: 17JUN (139 Magged, 647 tests) Flagged: 205% Sharw tests with variable name containing:
B Topic: Undefined (37 Aapred, 249 teats) Flagged: J2.9%
¥ Topic: Torrodiven Isses (11 Magged, 73 tits) Flagged: 15.1% Search  Clear Text
B Topic: Social sswes (1 Nagged, 146 tests) Flagged: 14.2% Pt bt
¥ Topic: Firgngigl (14 1 59 tests] Flagged: 14.1% E}CM Chart D) Distribution
5 Topic: Environment (6 flagzed, 50 tests] Flagged: 120% D) Trene A Proportion
: D) Trend Oelea
. Growp by Wave, by Market,
- Growp by Market, by Category, by Product
B Tople: Health (5 fageed, 20 tests) Flagged: 10.0%
] Wawe: 14DEC [128 flagged, 864 tests] Flagged: 19.2% Expand All Groups  Collapse All Groups
1 Wave: 17MAR (110 flagged, 667 tests) Flagged: 16.5% Expand All But lnner-Most
[ Wave: 165EP (75 Magged, S86 tests) Flagged: 14.3%
Clear Groupings  Resot Sort Ovder
[ Wave: 17SEP (107 fagged, 1296 tests) Flagged: 8.3%
1 Topic: Undefined (54 Mageed. 399 tests) Flagged: 13.6%
Bl Topic Environment (10 fagged, 107 tests) Flagged: 9.7% PA demo
B Region: Europe (6 fagged, 41 testy) Flagged: 14.6% ¢ Wrves: 201603 - Qe
' FDR applied by Test
175EP Belgum  Europe  proportion Ervironment worry_chma.. 201709 Qo 2 Climate
IRIS®E v1.0.3
175EP France  Europe  proportion Ervirorment worry_emwir..  2017/09 Qul 2 Ernviron By
ferion Schence Centre
175EP Germary  Europe  proportion Erndronmint worry_chma.. 201709 Qerl) 2 Clirrati
175EP laly  Europe  propertion Ervircemant werry_chma.,  2017/09 Qo 2 Climate
175EP Peland  Eurcpe  proportion Ernironment werTy_emwir.., 2017709 Q) 2 Erviron
175EPF Spain Europe proportion Ernvironment worry_chima..  2017/0% Qol} 2 Climatel
# Reglon: Asia Pacific (3 fagged, 26 tests) Flagged: 11.5%
[+
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Drill for Insight Beyond Mining the Patterns

Environmental Threats Climate Change
100 2017/09
Country: France
90 Category: Qo z X
Diffeveace: 5.47% Country: Sweden
504 P-value: 0.000 1704 ° Category: QoQ
Seale: 165 4 Attribute: 2017/09
70 0. No ’ Slope: 0.8%
' p-value: 0.024617
b Yes Local FDR: 320%
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Ranked in the Top 3 Concerns Most Worrying for Your Country
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Google Business Case

T I I www.observer.co.uk | Sunday 18 March 2018 | £3.00
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Google K

Partner to understand
business environment and
opportunities of various
brands and products

IR
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Revealed: 50m
Facebook files
taken in record
data breach

@ Whistleblower tells

of bid to influence votes A

@ Tech giant suspends
controversial data firm

Carole Cadwalladr
& Emma Graham-Harrison

The data analytics firm that worked
with Donald Trump’s election team
and the winning Brexit campaign
harvested millions of Facebook pro-
files of US voters, In one of the tech
glant's biggest ever data breaches,
and used them to build a powerful
software program to predict and
Influence cholces at the ballot box.

Awhistleblowerhas revealedtothe
Observer how Cambridge Analytica
~ owned by the hedge fund billion-
alre Robert Mercer,and headed at the
time by Trump'’s key adviser Steve
Bannon - used personal Information
taken without authorisation In early
2014 tobuilda system that could pro-
file Individual US voters, In order to
target them with personalised polit-
ical advertisements.

Christopher Wylie, who worked
tth a G

wi mbridge University aca-
demic to obtain the data, told the
Observer: “We exploited Facebook to
harvest millions of people’s profiles.
built models to exploit what we
knew about them and target their
inner demons. That was the basis the
entire company was built on."

Documents seen by the Observer,
and confirmed by a Facebook state-
ment, show that bylate 2015 the com-
pany had found out that information
had been harvested on an unprec-
edented scale. However, at the time
it failed to alert users and took only
limited steps to recover and secure
the private information of more than
50 million individuals.

‘The New York Times s reporting
that coples of the data harvested for
Cambridge Analytica could still be
found online; its reporting team had
viewed some of the raw data.

‘The datawas collect an
app called thisisyourdigitallife, bullt
by academic Aleksandr Kogan, sep-
arately from his work at Cambridge
University. Through his company
Global Sclence Research (GSR),
in collaboration with Cambridge

ica, hundreds of thousands of

Continued on page 7

Full interview
Whistleblower
Christopher
Whylie lifts
thelid

Cover story

New Revieu

Like or dislike
The algorithm
that reveals all
about you
Report, page 9

Facebook
Howits
destructive
ethos imperils
democracy
Observer
Comment, 44

Whistleblower
Christopher Wylie.
Photograph by Antonio
Olmos for the Observer




Post Pattern Exploration Magnitude Drill Down

Pre-Incident Post-Incident

Pre-Incident Waves Post-Incident
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Thank You!

Rich Timpone, Ph.D.
SVP, Ipsos Science Centre
Ipsos

B rich.timpone@ipsos.com
\ +015132936162
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