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How [not] to lie with reports

Janis Gulbis



To lie, or not to lie?
That Is the question.

Janis Gulbis



Data literacy

The ablility to read, understand, argue
with, and make decisions from
Information.
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Me and My Family
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Family Drama — Gathering Facts

MA Sister hit me!
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Family Drama — Gathering Facts

But she hit me
first!




Family Drama — Gathering Facts

MA\SA No! I hit you
KATR#& e _. Yesterday!
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Family Drama — Gathering Facts

But she was about E 5
to hit me again




Family Drama — Gathering Facts

o

’ No screen time for today!

‘l - T - o

— ES




In search for the truth



From Data to Wisdom

The Truth




Do you know who Is connecting dots?




More than one truth

Information Knowledge Insight Wisdom




Who Is right?
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Niladowmatic

Triada Studio Games




Niladowmatic

Triada Studio Games



Interpretation

Information Experience | Knowledge Data Information

\







Why charts
can be misleading?



FACTS

00% of Information
we: process Is visual




FACTS

Brain:processes images
60,000 times faster than text



Jumping Right to Conclusions

Leb'S
Jump!

Rl Impulsive
atlor.la Associative
Analytical Automatic
Effortful

Error-Prone
Reliable



Jumping Right to Conclusions




9 ways charts can
mislead you



LIE #1

Visual Perspective

Lying with effects & animations



Perspective changes perception




Personal Expenses

Gasoline
Insurance 5.09%

5.6%

Entertainment
7.4%

Utilities
8.1%

Food
11.1%

Car Payment
11.1%

Taxes
11.5%

Mortgage
40.0%



Religions in the world Religions in the world

https://www.nationalgeographic.com/science/article/150619-data-points-five-ways-to-lie-with-charts



Shaping the truth

Administration Takes
2 7% of each dollar!

Administration
Expenses are Minimal
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Climate data for London Heathrow (1981—present)
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- Average temp. high, °C

- Record temp. high, °C

. Average precipitation, mm



LIE #2

Omitting the Baseline
Cutting off the Y-axis
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Shifting Baseline

GroupA  Group B

Group C

80 —

62%

54%

Group A Group B

54%

Group C



Same data, different Y-AXIS
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Exaggerating Political Impacts

IF BUSH TAX CUTS EXPIRE
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Same data, different Y-AXIS

UsS GDP UsS GDP
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Unfair Comparison in Product Sales

Food industry

KFC'S CRISPY
CHICKEN TWISTER

ZP CALORIES: 650

590 600 610 620 630 640 650 660 670 680 690 700 710 720 730
CALORIES




Unfair Comparison in Product Sales

Tech Industry

field 1 DX11 1440P Ultra
@ UU C C Ft e d (Higher is Better)

Teamgroup T-Force Nighthawk 16 GB (2 x 8 GB)
CL16 3000 MHz

95.1.

G.SKILL Trident Z Series 16GB (2 X 8GB) CL16 3200
MHz

Corsair Vengeance LPX 16 GB (2 x 8 GB) CL15 3000
MHz

Geil Evo X Dual 16 GB (8 GB x 2) CL15 3000 MHz
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per country

|

Latvia Australia Scotland

|

Peru

South
Africa

India



LIE #3

Shifting Scales

Manipulating the Y-axis



Manipulating the Y-AXIs
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Temperature by the time of day
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A decade of iPhone revenue sixcolors

A decade of iPhone revenue sixcolors

165

135

13

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
In billions. Source: Apple financial statements.
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6,000

5,000

4,000

3,000

2,000

1,000

TimeLine Charts

— Drink — Food

Jan 13 1997

Jan 27 1997

Feb 10 1997

- Non-Consumable

Feb 24 1997

Mar 10 1997

.»‘»A}.Lk ~ARLINA Wl

Mar 24 1997



LIE #4

Going Against Conventions



Time axis sorted Chronological Data
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UNCONVENTIONAL TIME POSITION: Y-AXIS

Active customers: competitive analysis

2020

2019

2018

2017

2016

2015
9.5K 56K 57K 58K 59K 6.0K 6.1K 6.2K 6.3K

# OF CUSTOMERS

Using Time on Y-axIs

Brand 1

Brand 2

CONVENTIONAL TIME POSITION: X-AXIS

Active customers: competitive analysis
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5 6.3K

= 6.2K Brand 2
O

»n 6.1K

3

o 6.0K

O
= 9.9K Brand 1

5.8K
5.7K
9.6K

5.5K
2015 2016 2017 2018 2019 2020




Darker Colors Usually Mean More

Individuals per km Individuals per km
0 20 40 60 0 20 40 60




Initial Chart
Y-axis flipped

Gun deaths in Florida

Number of murders committed using firearms
0
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Florida enacted
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Ground’ law
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Source: Florida Department of Law Enforcement
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Correct
Y-axIs as expected
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LIE #5

Biased (or too small)
Sample Selection



Are You a Cat or a Dog Person?

L atest research
shows 95% of
people love dogs,
more than cats!




A Blased Sample Selection

12 females 4 males
75% temale 25% male

A biased sample:
Does not accurately

z - . ' represent the
* * * * population
4 temales 4 males }
50% temale 50% male



A Blased Sample Selection

HOW TO STEAL AN ELECTION

50 PRECINCTS 5 DISTRICTS 5 DISTRICTS
60% BLUE 5 BLUE 3 RED

o O RED 2 BLUE
40% RED BLUE WINS RED WINS




LIE #6

Averages



Which “Average” Are You Using?

Mean
Median Median Median
Mode
Mode ! Mean - Mode
|
|
Positive Symmetrical Negative

Skew Distribution Skew



Which “Average” Are You Using?

United States Income Distribution 2017

%: % US Income Distribution ‘17
N LR Median = $39400

Mean = $55880

12

10

Count

200k 250k 300k

150k
Income (US $)



Which “Average” Are You Using?

No. of people deceased
-
- 8 8 8 8 8 8

Deaths in Australia in the year 2012

Mean: ¥77 years

Mode: V87 years
Median: “81 years
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Example: Data Chart

Yearly salary - Companies A, B, C

mCompanyA mCompanyB mCompanyC

Employee ID

calculator




Ygtarly g.'.alaryg (USD§) g g

2

Example: Averages

Mean vs median vs mode

mCompanyA mCompanyB mCompanyC

57705 57705 57705

42000
41000
23000
Mean

Median
Statistic

49000

35000
I 23000
Mode

- calculator -




LIE #7

Wrong Use of Charts



How Ple Charts Work

People who know
how pie charts work

People who don’t know
how pie charts work

\rena

Jlowers




Use Column Chart Instead

80 —

0 64%
. 50% _
§ ‘ |
38%

64% Team A Team B Team C




- AMERICANS WHO HAVE
" TRIED MARIJUANA
CBS NEWS POLL

43%
LAST YEAR

34%
1997

Source: MOE +/- 4%

HIGH SUPPORT FOR LEGALIZING MARIJUANA

MORE THAN HALF OF AMERICANS SAY THEY'VE TRIED POT @CBQN




Using Pie Chart instead of Bar Chart

2012 PRESIDENTIAL RUN

GOP CANDIDATES

BACK PALIN

70%’

63%

/ 60%

BACK HUCKABEE \BACK ROMNEY l

b —— N
A SOURCE:OPINIONS

AT’ >




A p
WRONG | [ RIGHT

ARENA FUNDING ARENA FUNDING
§10 $50
ILLI

Million
UNKN AEG

$85

$265 Million $265

VILLION ﬁ,?ps

R0

Maloofs > Mi“ion
&*"“w Cify




Using Stacked Area Chart Instead of Lines

Number of iIntidents

Results of the Government Initiative Results of the Government Initiative

Type !

Type i
Type nt
Type W




Using Multiple Axes

US unemployment rate

— % —

5.5%
= 0.1%
-
B 5.5%
US GDP 0.2 0
B change Jan 2014 - ~ May 2015
RIGHT
3 >
) US GDP change
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o % 7
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Jan 2014 May 2015 Jan 2014 May 2015



Pie Charts
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Problems with Bubbles

- e @ .
by area by diameter




LIE #8

Cherry Picking

Choosing and taking only the most beneficial or
profitable items, opportunities, etc., from what Is
avallable.




Chery Picking Data

Try to grab that 84,
It would look really
good in our report

freshspectrum.com
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Stocks

Twitter Inc Twitter Inc
NYSE: TWTR - May 24, 3:33 PM EDT NYSE: TWTR - May 24, 3:34 PM EDT
17.97 uso ¥0.17 (0.94%) 17.98 us0 ¥0.16 (0.91%)
1 day 5 day 1 month 3 month 1 year 5 year max 1 day 5 day 1 month 3 month 1 year S year max
20 80
60
18
40
16
20
14 0
Mar 1 Mar 15 Mar 29 Apr 12 Apr 26 May 10 May 2014 2015 2016 2017
Open 18.10 Mkt cap 12.93B Open 18.10 Mkt cap 12.93B
High 18.34 P/E ratio - High 18.34 P/E ratio

Low 17.83 Div yield : Low 17.83 Div yield




Blased Selection
Cherry Full picture

Strength of Trump approval/disapproval by party

All registered voters

29%

Strongly approve 9%

Somewhat approve I 16
Somewhal disepprove [ 8

PRESIDENT TRUMP'S JOB "APPROVAL Strarigly disappove — I /4
_

Strongly approve
Somewhal approve

somewhat disapprove

Strangly disappove

Democrats

_ Strongly approve 1R 4%
NBC NEWS/WALL STREET JOURNA
JULY 1518 oL Somewhat approve HH 5

u = 3
Somewhat disapprove | O

' i — ]|
DEVELOPING Strongly disappove 80

Independents

Strongly approve NI 16%
Somewhat approve N ©(

Somewhat disapprove N 1)
Strongly disappove EEEEE—————_ 10

A% NBCNEWS Data: NBC News/Wall Street Journal poll. July 15-18, 2018
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WHEN IN DOUBT,

ZOOM OUT ~ Reggie Watts



LIE #9

False Correlation Fallacy

The idea that "correlation implies causation”



Divorce rate in Maine
correlates with

Per capita consumption of margarine

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
4.95 per 1,000
381bs
= =
© o)
= 4.62 per 1,000 ——m— S
5 6lbs S
Q (D
= o
v 7
S 4.20 per 1,000 =
g% Fer s 41bs (3D
N o
3.96 per 1,000 21bs
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

-&- Margarine consumed - Divorce rate in Maine

Lylervigen.com

https://www.tylervigen.com/spurious-correlations



Worldwide non-commercial space launches
correlates with

Sociology doctorates awarded (US)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
60 Launches 700 Degrees awarded

650 Degrees awarded
50 Launches

600 Degrees awarded
40 Launches \
550 Degrees awarded

30 Launches 500 Degrees awarded
1997 1998 19990 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Worldwide non-commercial space launches
(SN) papseme sajeloldop Ab0|0ID0S

-®- Sociology doctorates awarded (US) Worldwide non-commercial space launches

Lylervigen.com

https://www.tylervigen.com/spurious-correlations



Number of people who drowned by falling into a pool
correlates with

Films Nicolas Cage appeared in

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
140 drawnings 6 films
n
ol
=
=
% 120 drownings 4 films £
g 3
O —
Q 7
= ]
£ 100 drownings — e 2 films %
S b
>
w
80 drownings 0 films
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

-®- Nicholas Cage -4 Swimming pool drownings

l_';/]%"l \v’i":“rﬂ 1.COIT

https://www.tylervigen.com/spurious-correlations



Questions?

community.eazybi.com

support@eazybl.com




Thank you!



