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Using Bad Data

160 Magnitude 7.0+ earthquakes

Number of earthquakes
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Crime incidents

Using Bad Data
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Using Bad Data

U.S. females

Age at death and musical genre

U.S. males

male musicians

female musicians

[ doy diy

dey

[B1PIN
| AunQ
i Jung/0asi1q
| P20

dISNW P10 A

Aod
dog

| [nOS
i [edson

i Anjunon)

zze|(

sanjg

80 —

Vi g

I | ! I | I I
o N o n o un O
o wn  <f < ap' N

s1ea4 “yyeap je a8e aferoay

| I
o N
~ O

LM
o

16



Using Bad Data
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Using Bad Data

1600 —

Good data
scientists do not
cherry pick data by
excluding data that
do not support
their claims.

Gold price, dollars per troy ounce

0 1 1 I I T I I L I I 1
1990 1995 2000

1 1 I
2005

T

I I ] I

2010

ro
2015

September 6, 2001 September 6, 2011
2000

/

18



Deviations from 1951-1980 average

Using Bad Data
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— Global land-ocean temperatures, degrees Celsius

] 1998

) e <2015
) 1995 <\

I I 1 ' 1 I 1 I I 1 I l I 1 I I I I I I I I 1 I 1 I 1 I

1880 1900 1920 1940 1960 1980 2000 2020

In a 2015 interview on “Late Night
with Seth Meyers,” Senator Ted Cruz
stated that, “Many of the alarmists on
global warming, they've got a
problem because the science doesn’t
back them up. In particular, satellite
data demonstrate for the last 17

years, there’s been zero warming.”
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Simpson’s paradox

/ 30 — Simpson’s paradox for 1-click and 2-click landers \
y Us.
Simpson’s Paradox occurs when
aggregated and disaggregated data

20
5 lead to contradictory conclusions.
o
't’..i average
E Here, the aggregated data indicate that
B - 2-click landers are superior, but when

the data are disaggregated into United
international States and international, 1-click landers
are superiotr.

Clicks /
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Putting Data Before Theory

Training Data & Test Data
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The Texas Sharpshooter Fallacy




The Texas Sharpshooter Fallacy (1)

KA wanna-be cowboy paints hundreds of targets on a wall. When he fib
his gun, he hits one of the targets, erases all evidence of the targets he
missed, and proudly points to the target he hit as proof of his
marksmanship. This evidence is worthless because, with so many

targets, he was bound to hit one.

* |In data science, this is analogous to doing hundreds (or thousands or
Kmillions) of tests and reporting only the ones with low p-values. /
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The Texas Sharpshooter Fallacy (2)

KThe wanna-be cowboy shoots a bullet at a blank wall, a%
then draws a target around the bullet hole. This evidence of
his marksmanship is worthless because the target was drawn

after there was a bullet hole to draw the target around.

* |n data science, this is equivalent to discovering a statistical

\pattern and concocting a theory to match the pattern. /
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The Texas Sharpshooter
Procedure




Putting Data Before Theory
/ We think that data patterns are unusual and therefore meaningful. \

Patterns are, in fact, inevitable and therefore meaningless.

This is why data mining is not usually knowledge discovery, but noise

discovery.

Finding correlations is easy. Good data scientists are not seduced by

k data-mined patterns because they don’t put data before theory. /
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Worshiping Math

“Garbage in, garbage out.” \

Good data scientists know that they need to get the assumptions right.

Nonlinear models
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Worshiping Math

/- Good data scientists know that some predictions are inherenm

difficult and we should not expect anything close to 100 percent

dCCuracy.

* It is better to construct a reasonable model and acknowledge its

uncertainty than to expect the impossible.

\_ /
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Instead of being blinded by math, good data scientists us)

assumptions and models that make sense.
Good data scientists use math, but do not worship it.

They know that math is an invaluable tool, but it is not a substitute for

/

common sense, wisdom, or expertise.
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Worshiping Computers

/- There is a difference between using computers to do amazing thing}

and trusting computers simply because they are capable of doing

amazing things.

 Good data scientists use a variety of approaches to check and recheck

their results.
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Torturing Data
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Fooling Yourself
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/- Making unrealistic assumptions

 Measuring the wrong thing

\_
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