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Observational Data

 Most big data (e.g. bank records & social
media)

 Census or sample (e.g. all phone calls or a
sample of them)

* Objective or subjective (e.g. till receipts or
ethnography)

e Structured or unstructured (e.g. phone
records or images uploaded to SM)

* Behavioural or motivational (e.g. loyalty
cards or motivations from facial coding)

e Naturally occurring or from experiments

* Observational only or with questions (e.g.
an advertising test using biometrics as an
observational source)




Potential Problems

Spurious correlation

When observation tells you
the wrong thing

Coverage error

Confusing cause and effect
lgnoring the true driver
Multicollinearity

Complex and/or chaotic
relationships

Observer effect
Survivorship bias

Feedback loops between
cause and effect

Measurement effects

Confusing influence and
homophily

Not explaining the why

Things that have not
happened, yet



Worldwide non-commercial space launches

Spurious Correlations

Worldwide non-commercial space launches
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As data becomes large “the overwhelming majority of correlations are spurious.”

Calude & Longo, The Deluge of Spurious Correlations in Big Data, 2017, Foundations of Science
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Nobel Laureates per 10 Million Population

Spurious Correlations

: ’ Switzerland
= = Sweden
30
r=0.791
P<0.0001 Denmark
. N .
Austria g
St== Norway
20 S L
_— 1 - -
—:‘lfw United Kingdom
15
United B 1 ireland P Germany
The Netherlands — States
Y ==
10 =——— France
Belgium
gCana!al == Finland
5| Poland * Australia
Greece\,
Portugal Italy
o=
o -l Jepan ESg
China Brazil
T T T T T T T T T T T T T T T
(0] 5 10 15

Chocolate Consumption (kg/yr/capita)



When observation tells you the wrong thing
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SCIENCE

Hormone Studies: What Went Wrong?

By GINA KOLATA APRIL 22, 2003

For nearly nine months, doctors and researchers have been struggling
with an intractable problem: how could two large high-quality studies
come to diametrically different conclusions about menopause, hormone
therapy and heart disease?

The question arose in July, when scientists saw data from a large
federal study called the Women's Health Initiative, which was ended
early when it became clear that a widely used hormone-replacement
drug, Prempro, had risks, including heart attacks, that exceeded its
benefits.

When HRT was 1%t assessed (Nurses
Health Study - large observational study
in the USA), seemed to protect the heart.

Doctors were recommended to prescribe
it more widely.

Women’s Health Initiative (gold standard
controlled experiment) — suggested it was
slightly bad for the heart.

Why?
Women receiving HRT were
systematically healthier and wealthier.



Combinatorial Effects

Region A
— T1, sales = 100

— T2, TV, sales =110
— T3, TV & Twitter, sales = 130

Region B
— T1, sales = 100

— T2, Twitter, sales =110
— T3, TV & Twitter, sales = 130

Region C
— T1, sales = 100

— T2, sales = 105
— T3, sales =110

The counterfactual = some growth would
have happened anyway.




Coverage Error

. — Long-standing transport study in Germany.

' People have been using PAPI and CAPI to capture
| S journeys — memory based.

\ Trial with mobiles, to automatically capture information.

Less ‘heaping’ of the distances and times ©

But 16% fewer journeys (11% less distance, 18% fewer
minutes) were recorded ®

Why?
Phone app turned itself off when people’s phone

o)
Dana Gruschwitz & Dr. Robert Schonduwe, batte ry reached 20%
ESRA, 2017, Lisbon, Portugal
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ldentifying the Counterfactual
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ATTRIBUTION IS NOT CAUSATION

19 weeks of Retargeting Experiment Data ?.
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Brent Smart, CMO IAG (Australian insurance company) - ESOMAR APAC May 2018



Complex and/or Chaotic Relationships

-
One of th u-oumn ntows

Baoks of the decade’ "'

e Baseball, the whole is the sum of

the parts NATE

 Weather, complex but models SILVER
improving 8-day forecast as good as | EErETEEe
Simple models YH[ARYAND(')S(.IENLE

 Earthquakes, no progress to date,
maybe there will be no progress
ever




Observer Effects

Watching / measuring behaviour can
change behaviour.

UK RAC study of speed cameras, 2013,
found 27% reduction in fatal and
serious collisions.

Note, nobody was deliberately crashing,
it was the underlying behaviour that
changed.




Measurement Effects




Survival Bias
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Survival Bias

Presidential Commission on Failures rare at higher temperatures,
Space Shuttle Challenger but common at lower temperatures -
Accident STS 51-C temperature matters!
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Survival Bias

TOM PETERS &
ROBERT H.WATERMAN JR Look at successful companies, see what

7 h they have in common, create
saal‘c But, after a few years, many of the

recommendations.
Ofﬂxcallence companies were failing.

Lessons from

To measure drivers, you must look at

failure and success.
WITH NEW MATERIAL



Not Explaining the ‘Why?’
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Things That Have Not Happened (Yet)

Extrapolation. In the Columbia Shuttle disaster the piece of foam that broke free was 620
times bigger than any item tested - but was judged to be harmless.



Type lll and IV Errors

Mosteller
— Type | — Rejecting the null hypothesis when it is true
— Type Il = Accepting the null hypothesis when it is false

— Type Il - Correctly rejecting the null hypothesis for
the wrong reason

Marascuilo & Levin

— Type IV - The incorrect interpretation of a correctly
rejected hypothesis



Thank You

Follow me

Twitter:  @RayPoynter

LinkedIn: www.linkedin.com/in/raypoynter
Connect: ray.poynter@thefutureplace.com




