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Thank you for DECIDING to be here!

“Bad analysis happen but no miracle
analysis can save you from bad data.
This presentation will share stories of
both bad data and bad analysis, and a
few principles to avoid those.”



Agenda

* Bad Data Analysis
 Bad Data, Analysis



Bad Data Analysis: Cherry Picking
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Bad Data Analysis: Cherry Picking

* As compute power grew, cherry picking became easier!

* Spurious Correlations

The number of optometrists in Ohio
correlates with

Capital One Financial's stock price (COF)
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https://www.tylervigen.com/spurious/correlation/18503_the-number-of-optometrists-in-ohio_correlates-with_capital-one-financials-stock-price-cof

|IRL: Bad Data Analysis: Cherry Picking
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RETRACTED: Ileal-lymphoid-nodular hyperplasia, non-specific colitis, and
pervasive developmental disorder in children

DrAJ Wakefield, FRCS 2 « SH Murch, MB « A Anthony, MB « J Linnell, PhD « DM Casson, MRCP « M Malik, MRCP « et al.

Show all authors

Published: February 28,1998 « DOI: https://doi.org/10.1016/50140-6736(97)11096-0

summary Summary
Introduction
Background
Patients and . . . . . .
We investigated a consecutive series of children with chronic enterocolitis and regressive developmental disorder.
methods
Methods
Results
12 children (mean age 6 years [range 3-10], 11 boys) were referred to a paediatric gastroenterology unit with a history of normal
Discussion

development followed by loss of acquired skills, including language, together with diarrhoea and abdominal pain. Children
underwent gastroenterological, neurological,and developmental assessment andseview.of developmental records.
lleocolonoscopy and bigpsy sampling, magnetic-resonance imaging (MRI), ele€troencephalography (EEG), and lumbakpuncture

References

Articleinfo were done under sedation. Barium follow-through radiography wasdone where possible. Biochemical, haematological, and
Figures immunological profiles Were examineds
Tables Findings

Onset of behavioural symptoms was associated, by the parents, with measles, mumps, and rubella vaccination in eight of the 12
children, with measles infection in one child, and otitis media in another. All 12 children had intestinal abnormalities, ranging from
lymphoid nodular hyperplasia to aphthoid ulceration. Histology showed patchy chronic inflammation in the colon in 11 children and

Linked Articles

reactive ileal lymphoid hyperplasia in seven, but no granulomas. Behavioural disorders included autism (nine), disintegrative
psychosis (one), and possible postviral or vaccinal encephalitis (two). There were no focal neurological abnormalities and MRI and
EEG tests were normal. Abnormal laboratory results were significantly raised urinary methylmalonic acid compared with
agematched controls (p=0-003), low haemoglobin in four children, and a low serum IgA in four children.

Interpretation

We identified associated gastrointestinal disease and developmental regression in a group of previously normal children, which was
generally associated in time with possible environmental triggers.
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Divergence problem

Article Talk Read Edit View history Tools w

From Wikipedia, the free encyclopedia

The divergence problem is an anomaly from the field of

dendroclimatology, the study of past climate through 20 :331;@".:;",;;"‘ g
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standardized anomalies from a common base

(1881-1940), and compared with equivalent-

area averages of mean April-September

s has temperature anomalies (thin solid line). From
Briffa et al. 1998.1"]

From Wikipedia, the free encyclopedia Coordinates: g 52.6218°N 1.2385°E h

The Climatic Research Unit (CRU) is a component of the University of
East Anglia and is one of the leading institutions concerned with the study

of natural and anthropogenic climate change.['] trend

With a staff of some thirty research scientists and students, the CRU has
contributed to the development of a number of the data sets widely used in

: graphs calculated in these two ways thus "diverge”
climate research, including one of the global temperature records used to
monitor the state of the climate system 2] as well as statistical software
packages and climate models. 4!

=)

The Hubert Lamb Building,
University of East Anglia, where
the Climatic Research Unit is
based

History redi

The CRU was founded in 1972 as part of the university's School of
Environmental sciences. The establishment of the Unit owed much to the
support of Sir Graham Sutton, a former Director-General of the
Meteorological Office, Lord Solly Zuckerman, an adviser to the University, and Professors Keith Clayton and
Brian Funnel, Deans of the School of Environmental Sciences in 1971 and 1972 5% Initial sponsors included
Brilish Petroleum, the Nuffield Foundation and Royal Dutch Shell.I®l The Rockefeller Foundation was another
early benefactor, and the Wolfson Foundation gave the Unit its current building in 1986.1% Since the second
half of the 1970s the Unit has also received funding through a series of contracts with the United Slales
Department of Energy to support the work of those involved in climate reconstruction and analysis of the
effects on climate of greenhouse gas emissions./! The UK Government (Margaret Thatcher) became a strong

supporter of climate research in the mid-1980s.18!

_The first director of the unit was Professor Hubert Lamb, who had previously led research into climatic

2 i Boskmas


https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(97)11096-0/fulltext
https://en.wikipedia.org/wiki/Divergence_problem
https://en.wikipedia.org/wiki/Climatic_Research_Unit
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Bad Data Analysis: Anecdote Induction

* Pressing Carbon produces Diamonds
* Mathematical Induction

“Most Brazilians play

soccer more than any
other country.”



https://mymemorialdiamond.com/ashes-to-diamonds/

|IRL: Bad Data Analysis: Anecdote Induction

v v o
« an @ « @
M Gmail B VouTube Q' Map [ Banking £ Werk o 3 - M Gl £ work o o
= Equal justice " e 2
el inliative Eegach e N P a Anecdotal Evidence of Pounds Lost
n
L]
] *»
»”»
The Superpredator Myth, 25 Years 2 2
£ §
Later o
12
04.0714
1 w - - 1
print says, th tsarer hical
Top Posts
pla
random sample
Twenty-five years ago, the “Superpredator” myth led nearly every state in the country to expand
laws that removed children from juvenile courts and exposed them to adult sentences. including
life without parole. Ekiom Sample of Pounds Lost with Control and Treatment Groups
A documentary by Retro Report, The Superpredator Scare, tells the story of how influential F' ®
criminologists in the 1990s issued predictions of a coming wave of “su radically -
impulsive, brutally remorseless” “elen chool youngsters who pack guns instead of
| 1 - M ;
lunches” and “have absolutely no respect for human life.” Much of this frightening imagery was £
racially coded L]
B S
In 1995, John Dilulio, a professor at Princeton who coined the term “superpredator,” predicted i
that the number of juveniles in custody would increase three-fold in the coming years and that E L]
by 2010, there would be "an estimated 270,000 more young predators on the streets than in [ Y
1890." Criminalogist James Fox joined in the rhetoric, saying publicly, “Unless we act today, < -n
we're going to have a bloodbath when these kids grow up.
-~ 12 o i3


https://eji.org/news/superpredator-myth-20-years-later/
https://statisticsbyjim.com/basics/anecdotal-evidence/

Bad Data Analysis: Beautiful Stories
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Bad Data Analysis: Beautiful Stories

* Storytelling as a disservice
* Dangerous analogies, with supporting data!

ENRON BROADBAND SERVICES STRATEGIC VISION

AIR RIGHTS Enterprise and Carrier customers will be able to outsource their entire network to EBS in ways not
possible with traditional service offerings from Carriers.
- 2 ~
P .
-~
~ Enron
- Today :
2 AR RIGHTS Solution
- ALLOCATED TO ] . ;

NEIGHBOR

UNUSED
AIR RIGHTS

BUILDING AIR
RIGHTS MAXED

USED
DEVELOPMENT
RIGHTS

Global Corporate Customer Replace With One Term
— 20 Offices Globally Enron Broadband Contract

— 35 Circuits — Flexible and Reliable

— $10 Million per Year — Price Certainty
— Expandable



https://fontanarchitecture.com/air-rights-nyc/
https://www.datacenterdynamics.com/en/analysis/the-unmaking-of-enron-broadband/

|IRL: Bad Data Analysis: Beautiful Stori
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Frances H. Rauscher, Gordon L. Shaw & Catherine N. Ky
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Behavior & Belief

The Mozart Effect Lives On
Stuart Vyse

September 21, 2023

e ] x

Every now and again, it's worth looking back at old unsupported ideas that we thought were
dead and buried because, like zombies, they sometimes climb out of their graves and stagger into
the future. So, when | came across a recent mention of Mozart in a psychological study, | was not
entirely surprised by what | dug up.

Mozart Effect Background

As you may recall, back in 1993, three University of California Irvine psychologists published a
study in Nature, one of the world’s most prestigious science journals, showing that college
students who listened to ten minutes of Mozart's sonata in D for two pianos, K. 448 performed
significantly better at a spatial reasoning test than when they heard a relaxation tape or silence
(Rauscher et al 1993). Because spatial reasoning is a component of 1Q, the authors calculated
that the improved performance was equivalent to an eight- to nine-point improvement in spatial
1Q. Before long, the media got wind of the Mozart study, and things got crazy.

Music and spatial task performance

? frontiers
in Immunology

Eront Immunol. 2020; 11: 574029. PMCID: PMC7655735
Published online 2020 Oct 28. doi: 10 3389/fimmu 2020 574029 PMID: 33193359

The Long History of Vitamin C: From Prevention of the Common Cold to Potential Aid
in the Treatment of COVID-19

Giuseppe Cerullo, "t Massimo Negro, 2T Mauro Parimbelli 2 Michela Pecoraro,? Simone Perna,? Giorgio Liguori,!

Mariangela Rondanelli #5 Hellas Cena %7 and Giuseppe D'Antona?8

= Author information » Article notes » Copyright and License information  PMC Disclaimer

See commentary "Commentary: The Long History of Vitamin C: From Prevention of the Commoen Cold o Potential
Aid in the Treatment of COVID-19" in volume 12, 659001.

Abstract Goto: »

From Pauling’s theories to the present, considerable understanding has been acquired of both the
physiological role of vitamin C and of the impact of vitamin C supplementation on the health.
Although it is well known that a balanced diet which satisfies the daily intake of vitamin C positively
affects the immune system and reduces susceptibility to infections, available data do not support the
theory that oral vitamin C supplements boost immunity. No current clinical recommendations
support the possibility of significantly decreasing the risk of respiratory infections by using high-
dose supplements of vitamin C in a well-nourished general population. Only in restricted subgroups
(e.g., athletes or the military) and in subjects with a low plasma vitamin C concentration a
supplementation may be justified. Furthermore, in categories at high risk of infection (i.e., the obese,
diabetics, the elderly, etc.), a vitamin C supplementation can modulate inflammation, with potential
positive effects on immune response to infections. The impact of an extra oral intake of vitamin C on
the duration of a cold and the prevention or treatment of pneumonia is still questioned, while, based
on critical illness studies, vitamin C infusion has recently been hypothesized as a treatment for
COVID-19 hospitalized patients. In this review, we focused on the effects of vitamin C on immune
function, summarizing the most relevant studies from the prevention and treatment of common
respiratory diseases to the use of vitamin C in critical illness conditions, with the aim of clarifying its
potential application during an acute SARS-CoV2 infection.

Keywords: vitamin C supplementation, viral infections, COVID-19, pneumonia, immune function,
athletes, non-communicable diseases, frail elderly subjects


https://skepticalinquirer.org/exclusive/the-mozart-effect-lives-on/
https://www.nature.com/articles/365611a0
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7655735/

Bad Data Analysis: Mitigations "

* Cherry Picking: Representative
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* Anecdote Induction: Big data!
Transparency.

prime One-Day

 Beautiful Stories: Don’t start with
a story or the data will confess!
Focus on key metrics.



https://www.amazon.com/dp/B07LF4PNS2/

Bad Data, Analysis

* Extract: Bad models, leading questions, data “shenanigans”
* Transform: Encoding and embeddings that help in misinformation
* Load: Poorly modeling data storage and visualization



Bad Data, Analysis: Extraction (Sourcing)

* Incorrect: Volume

* Incomplete: Velocity
* Irrelevant: Variety

* Incongruent: Veracity



|IRL: Bad Data, ...: Intentionally Incorrect

How To Buy Reviews = 001 Men

Looking to buy online reviews? It's easy (and cheap!) to buy them for R, e | Bt | Bl
any review site you want to get more reviews on. But there's some risk )

. ) ) \ .S. Department of Justice
involved too. Here we take a look at what's on the line as well as some
alternative options.

News Documents Internships FOIA Contact Information for Journalists

You can buy a real coyote skull, bacon-flavored floss and a coffin on Amazon, so suffice

itto say you can bu)’ pre‘[ty much anythm@ these days- Justice.gov > Office of Public Affairs > News > Press Releases > Volkswagen To Spend Up To $14.7 Billion To Settle Allegations of
Cheating Emissions Tests and Deceiving Customers On 2.0 Liter Diesel Vehicles

Business owners or managers might want to order bulk office supplies, a “World's Best

Boss” mug, and maybe a few five-star reviews... News PRESS RELEASE
It's remarkably easy to pay for reviews, and often quite tempting too, especially since All News VOlkswagen tO Spend Up tO $14. 7
even just a few positive reviews can have a big impact on business. But there are 11 . .
peae . me e e Billion to Settle Allegations of Cheating
some risks involved — sometimes very big risks (we'll get to that in just a minute). Blogs
Emissions Tests and Deceiving
Buying reviews is also totally unnecessary when getting positive reviews in an ethical Photo Galleries . . .
way is just as easy (we'll get to thatin a minute too). Customers on 2.0 ther Dlesel VehICles
Podcasts

Why Buy Reviews?

Press Releases

Tuesday, June 28, 2016 For Inmediate Release
The temptation to buy reviews is real. They're a powerful tool for generating new @ 5 Office of Public Affairs
) ] ) ) ) Speeches )
business. Most consumers (almost all) consider online reviews when making buying
decisions, and they take seriously what they read: Videos

Settlements Require VW to Spend up to $10 Billion to Buyback, Terminate
Leases, or Modify Affected 2.0 Liter Vehicles and Compensate Consumers,
and Spend $4.7 Billion to Mitigate Pollution and Make Investments that
Support Zero-Emission Vehicle Technology

« 85 percent of people trust online reviews as much as they trust recommendations
from friends, according to a recent survey.

« 49 percent said they need a business to have a rating of at least four stars before
using it.


https://reputationstacker.com/how-to-buy-reviews/
https://www.justice.gov/opa/pr/volkswagen-spend-147-billion-settle-allegations-cheating-emissions-tests-and-deceiving

Bad Data, Analysis: Incorrect

* Data acquisition is complex, time-
consuming, and it may be hard to get
truthful information




Statistical Data Sourcing

Have you taken
any form of illegal
drugs in the last
12 months?

400

Is there a black
triangle in this
card?

A

Is there a black
triangle in this
card?

400

400

Why Do
1Buses Come
in Threes? ™

The Hidden '
| Mathematics of
Everyday Life

Data: 1,200 answers
Yes: 560
160/400 = 40%


https://www.amazon.com/dp/0471379077/

|IRL: Bad Data, Analysis: Incorrect

STAT+

, N
IBM’s Watson supercomputer And what Madoff’s returns supposedly weie

recommended ‘unsafe and incorrect’
cancer treatments, internal documents
show

Cumulative growth. 1990 =100
700

=l By Casey Ross ¥ and lke Swetlitz ¥ July 25, 2018 Reprints —— GATEX |

I

600 =8~ Fairfield |
== S&P 500

500 {- ——TBill The pink line shows

the cumulative
growth for Fairfield
Sentry, one of the
largest feeder funds
that was 100%
invested with
Madoff. So, itis a
perfect window into
Madoff’s claimed

nternal IBM documents show that its Watson supercomputer often spit out erroneous record .

400

300

200

100

cancer treatment advice and that company medical specialists and customers identified

B i s i ok e Markopolos knew immediately that one can't possibly avoid all monthly losses
promoting the product to hospitals and physicians around the world. i .

greater than -0.75% and at the same time handily beat out the long term returns of
both GATEX and the S&P 500. Also, the near perfectly straight line with such a

The documents — slide decks presented last summer by IBM Watson Health's deputy chief

health officer — largely blame the problems on the training of Watson by IEM engineers and

doctors at the renowned Memaorial Sloan Kettering Cancer Center. The software was drilled h|gh positive slope was another give away for Markopolos. With higher slope 14
e e (returns) comes wilder volatility (ups and downs). But, not for Madoff...

cancer type, the documents say, instead of “guidelines or evidence.”


https://www.statnews.com/2018/07/25/ibm-watson-recommended-unsafe-incorrect-treatments/
https://www.slideshare.net/slideshow/madoff-vs-markopolos/4072632#14

Bad Data, Analysis: Incomplete

* My half-marathon data...
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0:30:00 — Disney2019
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—8— Nothers2019
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—8— CascadeHalf2019

—@— CascadeExpress2019
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THE CHALLENGER DISASTER: A
CASE OF SUBJECTIVE ENGINEERING

nce to probabilistic risk z s contributed to the Challenger disaster

Space shultle main engines: many improvements made to extend
safety margins and durability.

REMAINING RISKS: welds that cannot be inspected; turbine blades
subject to cracks; main bearings not capable of handling torque
if one blade is broken.

Nose wheel: steering modified
to allow safer high-speed landing.

WEald” | Main landing gear: main axle
/ thickened to preclude brake damage;
electronic brake control modified
to balance hydraulic pressure
between adjacent brakes.

Ptjo
Imperfect Information and the Housing Finance Crisis I'Is[
Edward Golding, Richard K. Green and Douglas A. McManus

February 2008
UCC08-6

Last revised: February 1. 2008

Figure 1: Distribution of Borrower FICO Scores in Qutstanding Loans as of December 2006
20%
Median FICO by Category i
Subprime: 618 Oonf.':miin al
Government Insured: 647
Prime Conventional: 733 l
10% -
Subprime Government
Senicing Insured
n% T L L] T T T
e 3 2 @ a e g
< =t i -] ~ @ D
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https://spectrum.ieee.org/the-space-shuttle-a-case-of-subjective-engineering
https://www.fdic.gov/about/advisory-committees/economic-inclusion/2008/july908no2.pdf

|IRL: Bad Data, Analysis: Irrelevant

ANNALS OF TECHNOLOGY

) WHAT THE ENRON E-MAILS SAY ABOUT US
T h e E nron E mal I D a t as et Scholars have spent years analyzing the corporation’s vast digital avhive. What have they discovered?

By Nathan Heller
500,000+ emails from 150 employees of the Enron Corporation @ Ky 201

Data Card Code (257) Discussion (6)  Suggestions (0)

About Dataset

The Enron email dataset contains approximately 500,000 emails generated by employees of the Enron Corporation. It was obtained by the

Federal Energy Regulatory Commission during its investigation of Enron's collapse. 'f,'('('j};u..,,
eeeriiy:

W

ll(ltll,lttuu_m

This is the May 7, 2015 Version of dataset, as published at https://www.cs.cmu.edu/~.fenron/

[ raa
emails.csv (1.43 GB) & oLl
Detail Compact Column 2 of 2 columns v
A file A message
The Enron oorpus provided a data dump of workplace communication styles. Illustration by Nicolas Ortega
517401 517401
unique values unique values
1 " n- measure of industrial progress is the speed with which inventions grow
a." ZZ;t mail/d <?z;gggé1 1 075855378 insufferable. The elevator, once a marvel of efficiency, has become a social
P - ’ 110. JavaMéil _evans@t purgatory from which most of us cannot escape too quickly. The builders of the first
hyme> Date: Mon, 14 commercial airplane couldn’t have foreseen the crushed knees and the splattered salad
May 2681 16:39:00 dressings that their machine would visit on the world. “Hitherto it is questionable if
-87e@ (PDT... all the mechanical inventions yet made have lightened the day’s toil of any human

being,” John Stuart Mill wrote in the “Principles of Political Economy” (1848), and

the precept holds for recent innovations, too. Think of e-mail. Or, rather, try #of to

think of e-mail, since, chances are, while you floss, steep tea, make love, or read these


https://www.kaggle.com/datasets/wcukierski/enron-email-dataset/data
https://www.newyorker.com/magazine/2017/07/24/what-the-enron-e-mails-say-about-us

Bad Data, Analysis: Incongruent... or not?

 “Everyone needs a pair of shoes.”
* “All machine logs match actual events.”
e “Students in the course get higher test scores.”

O
Yt
l',g./
™ Student | Beforo(Score) | _After (Score) _

Alice 70 85
Bob 65 80
Carol 80 82

||~ David 90 88
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Three Mile Island Accident

UPDATED TUESDAY. 11 OCTOBER 2022

In 1979 at Three Mile Island nuclear power plant in USA a cooling malfunction caused part of the
core to melt in the #2 reactor. The TMI-2 reactor was destroyed.

Some radioactive gas was released a couple of days after the accident, but not enough to cause
any dose above background levels to local residents.

There were no injuries or adverse health effects from the Three Mile Island accident.

The Three Mile Island power station is near Harrisburg, Pennsylvania in the USA. It had two pressurized water reactors. TMI-1,
a PWR of 880 MWe (819 MWe net) entered service in 1974, and remained one of the best-performing units in the USA until it
was shut down in 2019. TMI-2 was of 959 MWWe (380 MWe net) and almost brand new at the time of the accident.

P T™I-2 -
4" REACTOR BUILDING . COOLING TOWER f
.'/ res surized Block U ?:Vf:l h

P
reliefvalve  valve
Prossurizar
Steam

— TURBINE BUILDING
F

gonerator

eme——— \

Bressurized
ol tank

eactor coolant pump

e (nen nucl:;r)

The accident to unit 2 hoppened at 4 am on 28 March 1979 when the reactor was eperating at 97% power. It involved a
relatively minor malfunction in the secondary cooling circuit which caused the temperature in the primary coolant to rise. This
in turn caused the reactor to shut down autematically. Shut down took about one second. At this point a relief valve failed to
close, but instrumentation did not reveal the fact, and so much of the primary coolant drained away that the residual decay
heat in the reactor core was not removed. The core suffered severe domage as a result

The operators were unable to diagnose or respond properly to the unplanned automatic shutdown of the reactor. Deficient
control reom instrumentation and inadeguate emergency response training proved to be root causes of the accident

The chain of events during the Three Mile Island accident

Within seconds of the shutdown, the pilot-operated relief valve (PORV) on the reactor cooling system opened, as it was
supposed to. About 10 seconds later it should have closed. But it remained open, leaking vital reactor coolant water to the
reactor coolant drain tank. The operators believed the relief valve had shut because instruments showed them that a "close”
signal was sent to the valve. However, they did not have an instrument indicating the valve's actual position

ysis: Incongruent

How the MCAS (Maneuvering Characteristics .
Augmentation System) works on the 737 MAX

1. The angle-of-attack sensor
aligns itself with oncoming airflow.

Oncoming
airflow
# -  —
’ = |
l‘ .
Level ——> The angle of attack is the
flight angle between the wing
and the airflow.
2. Data from the sensor
is sent to the flight computer.
“' Py . €
- ) —— , -—
— A\,

If the angle rises

—— too high, suggesting

flight an approaching stall ...

... the MCAS activates.

3. MCAS automatically swivels
the horizontal tail to lift the
plane’s tail while moving

the nose down.

Horizontal

Sources: Boeing, FAA, Indonesia National Transportation
Safety Committee, Leeham.net, and The Air Current

Reporting by DOMINIC GATES,
Graphic by MARK NOWLIN / THE SEATTLE TIMES


https://world-nuclear.org/information-library/safety-and-security/safety-of-plants/three-mile-island-accident
https://www.seattletimes.com/seattle-news/times-watchdog/the-inside-story-of-mcas-how-boeings-737-max-system-gained-power-and-lost-safeguards/

Bad Data, Analysis: Transform

* Quantization
* Encoding/embedding



Bad Data, Analysis: “Original”
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Bad Data, Analysis: Text Embedding

* Conflation and disambiguation
* “Tom Brady was a greatest football player”
» “Pelée was the greatest football player”



Bad Data, Analysis: Word, Sentences, Vectors
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“Someone who spends enough time playing with

“Premature

tools named Python and Anaconda will
eventually be bitten by versioning issues!”

optimization...”




|IRL: Bad Data, Analysis: Transform

When NASA Lost a Spacecraft Due to
a Metric Math Mistake

WRITTEN BY UPDATED ON APPROX READING TIME

Ajay Harish December 8th, 2023 11 Minutes

Blog » Aerospace & Defense » When NASA Lost a Spacecraft Due to a Metric Math Mistake

In September of 1999, after almost 10 months of travel to Mars, the Mars Climate Orbiter burned
and broke into pieces. On a day when NASA engineers were expecting to celebrate, the ground

reality turned out to be completely different, all because someone failed to use the right units, i.e.,
the metric units! The Scientific American Space Lab made a brief but interesting video on this very

topic.
NASA'S LOST SPACECRAFT

The Metric System and NASA's Mars Climate Orbiter

The Mars Climate Orbiter, built at a cost of $125 million, was a 638-kilogram robotic space probe
launched by NASA on December 11, 1998, to study the Martian climate, Martian atmosphere, and
surface changes. In addition, its function was to act as the communications relay in the Mars
Surveyor 28 program for the Mars Polar Lander. The navigation team at the Jet Propulsion
Laboratory (JPL) used the metric system of millimeters and meters in its calculations. while
Lockheed Martin Astronautics in Denver, Colorado, which designed and built the spacecraft,
provided crucial acceleration data in the English system of inches, feet, and pounds. JPL engineers
did not take into consideration that the units had been converted, i.e., the acceleration readings
measured in English units of pound-seconds”2 for a metric measure of force called newton-

seconds™2. In a sense, the spacecraft was lost in translation.

The $6.2B Excel error

This is how the error is described in the report (emphasis mine):

Following that decision, further errors were discovered in the Basel
1.5 model, including, most significantly, an operational error in the
calculation of the relative changes in hazard rates and correlation
estimates. Specifically, after subtracting the old rate from the new
rate, the spreadsheet divided by their sum instead of their

average, as the modeler had intended.

Note: | don't have domain expertise in VaR models, synthetic credit derivatives. or trading in
general. The following example is my over-simplification of the error based on what's written in the
report.

The report talks about hazard rates (for what | assume relate to the default of corporate
loans in this case) and how the changes in the hazard rates were improperly calculated
Here's a simple table from the Google Sheet showing fictitious dates, hazard rates, and the
change in rates:

A B &

1 | Day Hazard Rate Change in %

2 8/2 8.0%

3 8/3 10.0% 2.0%
4 8/4 13.0% 3.0%
5 8/5 18.0% 5.0%
6 8/6 13.0% -5.0%
7 8/7 11.0% -2.0%

Now here's what happens when you apply a SUM vs. an AVERAGE to the “Change in %" column:

Day Hazard Rate Change in %

8/2 8.0%

8/3 10.0% 2.0%

8/4 13.0% 3.0%

8/5 18.0% 5.0%

8/6 13.0% -5.0%

8/7 11.0% -2.0%
Sum of changes 3.0%
Average of changes 0.6%

This is hitting the border of my knowledge of growth rates and time periods, but the sum of
changes will always be 5X the average of changes given there are 5 values we are
summing/averaging.


https://www.simscale.com/blog/nasa-mars-climate-orbiter-metric/
https://www.thekeycuts.com/dear-analyst-38-breaking-down-an-excel-error-that-led-to-six-billion-loss-at-jpmorgan-chase/

Bad Data, Analysis: Load

* Persistence
* Visualization



Bad Data, Analysis: Data Model

v E Person - Schema.org Type x ar
<« c 23 schema.org/Person

M Gmail B YouTube Q Maps @ Grammarly [ Banking [ Photosand Media [ Work [3J Events [ Transportation [ Family

Schema.org Docs Schemas  Validate  About

- (] X

Qa x = @

[ All Bookmarks

<)

Person

A Schema.org Type
Thing > Person

A person (alive, dead, undead, or fictional).

Property Expected Type
Properties from Person
additionalName Text

PostalAddress or

address
Text

affiliation Organization
InteractionCounter

agentInteractionStatistic

[more...]

Description

An additional name for a Person, can be used for a middle name.

Physical address of the item.

An organization that this personis affiliated with. For example, a school/university, a club, or a team.

The number of completed interactions for this entity, in a particular role (the ‘agent’), in a particular action
(indicated in the statistic), and in a particular context (i.e. interactionService).


https://schema.org/Person

Bad Data, Analysis: Things Change...

v Person - Schema.org Type

<« c 23 schema.org/Person

| ™ Gmail B YouTube @ Maps

@ Grammarly [3 Banking

deathDate
deathPlace
duns

email
familyName
faxNumber

follows

funder

funding

gender

givenName

[ Photosand Media [ Work [ Events [ Transportation [ Family

Date

Place

Text

Text

Text

Text

Person

Organization or
Person

Grant

GendexType or
Text

Text

Text

Date of death.

The place where the person died.

The Dun & Bradstreet DUNS number for identifying an organization or business person.
Email address.

Family name. In the U.S., the last name of a Person.

The fax number.

The most generic uni-directional social relation.

A person or organization that supports (sponsors) something through some kind of financial contribution.

AGrant that directly or indirectly provide funding or sponsorship for this item. See also
ownershipFundingInfo.
Inverse property: fundedItem

Gender of something, typically a Person, but possibly also fictional characters, animals, etc. While
https://schema.org/Male and https://schema.org/Female may be used, text strings are also acceptable for
people who do not identify as a binary gender. The gender property can also be used in an extended sense to
cover e.g. the gender of sports teams. As with the gender of individuals, we do not try to enumerate all
possibilities. A mixed-gender SportsTeam can be indicated with a text value of "Mixed".

Given name. In the U.S., the first name of a Person.

The Global Location Number (GLN, sometimes also referred to as International Location Number or ILN) of the

Q

— (] x

=5 o

[ All Bookmarks
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The Trading Glitch, which cost
Knight Capital $440 Million
ki N ea

Haeo  Q I ®

Software Testing Lessons learned from Knight Capital Fiasco 2012 — Part 1

knight capital @ nyse (fote by REUTER, ntv)

August 1st

08:01 a.m. EST — Knight Capital's personnel receive 97 emails that describe a
disable of a specific trading algorithm from server NO.8. These emails
referenced SMARS as an issue.

SMARS stands for Smart Market Access Routing System, and it was able to
execute thousands of orders per second, comparing prices between dozens of
different trading events within fractions of a second.

These internal messages were neither designed for high-priority alerts nor
the staff generally reviewed them in real-time. Therefore Knight Capital
missed the opportunity to identify and fix this issue before the market

opening.

|IRL: Bad Data, Analysis: Persistence
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Goldman Sachs trading error is “a warning to all”
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Written by FinTech Futures 21st August 2013

Financial industry analysts have warned that investors should be
careful about how they approach automated trading, following news
that a trading error at Goldman Sachs cost the firm $100 million on
Tuesday.

The glitch caused the firm to post a number of erroneous options trades that
disrupted trading across US exchanges during the first 15 minutes of trading. The
affected venues included CBOE, Nasdaq OMX and NYSE Euronext. Options on shares
with listing symbols beginning with the letters H all the way through to L were
affected.

~ - i

According to reports, the problem was caused by a computer error in which million due to a trading error

automated trading systems accidentally sent indications of interest as real orders to

Goldman Sachs has lost an estimated $100

be filled at the exchanges. Goldman Sachs said in a statement that it faced no material loss or risk from the incident, but declined to

comment further.


https://medium.com/codex/chapter-7-the-trading-glitch-which-cost-knight-capital-440-million-f397a0241401
https://www.fintechfutures.com/2013/08/goldman-sachs-trading-error-is-a-warning-to-all/

Bad Data, Analysis: Visualization

e |t all worked. So far...
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|IRL: Bad Data, Analysis: Visualization
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Hans Rosling’s 200 Countries, 200 Years, 4 Minutes - The Joy of Stats - BBC Four

Sales by Salesperson
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The Growth of 3D TV

The Growth of 3D TV
3D TV share of global LCD TV panel shipments in %

2011

statista¥a
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By shannon Relily and Frank Pompa, LSA TODAY

* Forecast

Source: NPD DisplaySearch


https://www.youtube.com/watch?v=jbkSRLYSojo
https://public.tableau.com/app/profile/jack.hineman/viz/RWFDS2M6-HRCrossfunctionMobility/RWFDS2M6HRCrossFunctionalMobility
https://www.informationisbeautifulawards.com/showcase/6559-how-do-we-compare
https://www.statisticshowto.com/probability-and-statistics/descriptive-statistics/misleading-graphs/
https://support.microsoft.com/en-us/office/explode-or-expand-a-pie-chart-63284b67-22ea-4960-ab1e-0a3895af68ce

Bad Data, Analysis: Mitigat

o Extract: Start, make mistakes,
iterate your model. Always seek

random samples.

* Transform: Keep “original data”
and provenance (avoid premature

optimization).

* Load: “Data dictionaries” (with

History!)
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A Marathon Won by a Hair’s Breadth: Our
Story of the Netflix Prize

@ Gabriella Vas

Every brand, every organization is built on a story. As for Yusp by Gravity R&D, a
provider of recommendation systems, not just its brand narrative, but its very
existence is rooted in the story of the Netflix Prize.
The Stakes
With its vast offering of movies online, Netflix relies heavily on accurate
recommendations. So much so that according to its own estimates, as of 2016,
The Endgame its personalized recommendation system was worth one billion dollars. Per year.

The Challenge

The Takeaway This world-class persenalization solution got a major boost a decade earlier with
the Netflix Prize, when brilliant engineers and scientists, the founders of Gravity
R&D among them, crunched tons of data and burnt midnight oil in a quest to


https://www.yusp.com/blog-posts/netflix-prize-story-personalization/

Thank you for DECIDING to be here!

“Bad analysis happen but no miracle
analysis can save you from bad data.
This presentation will share stories of
both bad data and bad analysis, and a
few principles to avoid those.”



A New Hope

Bad Data Analysis

* Cherry Picking

* Anecdote Induction
* Beautiful Stories

Bad Data, Analysis
* Extract (Source)

e Transform
* Load (Store, Visualize)
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