Lecture 9: Visualization for EDA and
Communhnication

CS109A Introduction to Data Science

Pavlos Protopapas, Kevin Rader and Chris Tanner
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As the matplotlib thickens ...



ANNOUNCEMENTS

Projects have been posted!

* Check the website for details and read the guidelines file for due dates

Added more Office Hours!

* Check the weekly schedule on our website
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EDA Refresher

Assume you know a given dataset is credible,
complete with the info you want, and has no
missing values. Why do further EDA?
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EDA Refresher

Purposes of EDA:

« Maximize insight into a dataset
« Uncover underlying structure

« Detect outliers

« Test underlying assumptions

* Develop parsimonious models
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EDA Refresher: English Premier League
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name club age position market value
Alexis Sanchez Arsenal 28 LW 65
Mesut Ozil Arsenal 28 AM 50
Petr Cech Arsenal 35 GK 7
Theo Walcott Arsenal 28 RW 20
Laurent Koscielny Arsenal 31 CB 22
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http://www.transfermarkt.us/

EDA Refresher: English Premier League

Distribution of Ages in the English Premiere League Distribution of Market Value in the English Premiere League
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EDA Refresher: English Premier League

market value (in millions)
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How age affects market_value in the English Premiere League
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EDA Refresher: English Premier League

Are the outliers legit?
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EDA Refresher: English Premier League

league df.loc[league df['age']<20][[ 'name', 'club', 'age', 'position', \
‘'market value']].sort values(by="age")

name club age position market_value
233 Ben Woodburn Liverpool 17 Lw 1.50
231 Trent Alexander-Arnold Liverpool 18 RB 1.50
350 Josh Tymon Stoke+City 18 LB 1.00
435 Jonathan Leko West+Brom 18 RW 1.50
147 Tom Davies Everton 19 CM 8.00
155 Ademola Lookman Everton 19 LW 5.00
239 Dominic Solanke Liverpool 19 CF 2.00
270 Marcus Rashford Manchester+United 19 CF 18.00
281 Axel Tuanzebe Manchester+United 19 CB 1.00
282 Timothy Fosu-Mensah Manchester+United 19 DM 2.50
375 Tammy Abraham Swansea 19 CF 8.00
436 Sam Field West+Brom 19 CM 0.25
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EDA Refresher: English Premier League

league df.loc[league df[ 'market value']>=60][[ 'name’', 'club', \
‘age', 'position’', 'market value']].sort values(by="age")

name club age position market_value

377 Harry Kane Tottenham 23 CF 60.0
263 Paul Pogba Manchester+United 24 CM 75.0
92 Eden Hazard Chelsea 26 LW 75.0
240 Kevin De Bruyne Manchester+City 26 AM 65.0
0 Alexis Sanchez Arsenal 28 LW 65.0

241 Sergio Aguero Manchester+City 29 CF 65.0
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EDA Refresher: English Premier League

league df.loc[league df[ 'market value']>=60][[ 'name’', 'club', \
‘age', 'position’', 'market value']].sort values(by="age")

name club Jage position market_value

377 Harry Kane Tottenham § 23 CF 60.0
263 Paul Pogba gManchester+United § 24 CM 75.0
92 Eden Hazard Chelsea | 26 LW 75.0
240 Kevin De Bruyne Manchester+City | 26 AM 65.0
0 Alexis Sanchez Arsenal § 28 LW 65.0

241 Sergio Aguero Manchester+City | 29 CF 65.0
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Effective Visualization

Not effective:
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Effective Visualization

Not effective:
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Effective Visualization

Not effective:

Figure 1 Mortality and disease burden (DALYs) in women
aged 15-44 years by region and broad causes, 2004 Cardiovascular B
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Effective Visualization

Coupons Maturing*
February 15, 2010-November 15, 2039

Not effective
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Effective Visualization

Cryptosporidium Prevalence

Not effective: r—pr
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Figure 5.2 Mean prevalence rates of Cryprosporidium oocysts by animal species.
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Graphical Integrity
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Graphical Integrity
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Graphical Integrity

IF BUSH TAX CUTS EXPIRE

" B & : A
. rys.r

If Bush tax cuts expire...

Top tax rate

8.01p ET .
- _TOP STORIES B T T —
ﬂy\\ E JUSTICE DEPARTMENT AND AQUIRES FULL Now  Jan

DOW 1300868 0433 S&F 13932 998 NASDAO 293952 b.32



Graphical Integrity

JOB LOSS BY QUARTER
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Graphical Integrity

UNEMPLOYMENT LEVEL BY RANDOM QUARTER
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Graphical Integrity

Q Donald J. Trump & @realDonaldTrump - 12h v
7
What's ,

wrong?

Try to impeach this.

QO 459K 11 423K Q) 156K Ty

October 1, 2019
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Graphical Integrity

“, Trey Yingst @ @TreyYingst - May 11
Spotted: A map to be hung somewhere in the West Wing

Alberto Cairo - University of Miami - www.thefunctionalart.com - Twitter: @albertocairo
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Graphical Integrity
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Graphical Integrity

2016 Electoral Vote
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Graphical Integrity

Lesson: be proportional
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Graphical Integrity

not show
cone.

IACS

AV

Alberto Cairo - University of Miami i Twitter: @albertocairo



Graphical Integrity
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Graphical Integrity
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Graphical Integrity

What's
wrong?

Hurricane

CAIRO

(category )

What we could be showing instead

Alberto Cairo - University of Miami - www.thefunctionalart.com - Twitter: @albertocairo



Graphical Integrity

Lesson: include uncertainty
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Graphical Integrity

What's
wrong? .

Counties with the LOWEST Counties with the HIGHEST
kidney cancer death rates kidney cancer death rates
(1980-1989) (1980-1989)
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Graphical Integrity
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Graphical Integrity

Lesson: plot all the data
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Scope

What's
wrong?

CS109A, PROTOPAPAS, RADER, TANNER
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Scope
History of O-Ring Damage in Field Joints

History of O-Ring Damage in Field Joints (Cont)
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Scope

Lesson: keep it simple... enough

CS109A, PROTOPAPAS, RADER, TANNER
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Scope

“You should have stayed with the soup question.
The object of a question is to obtain information
that matters only to us”

-- Sean Connery in Finding Forrester (movie)
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Scope

Making plots is effectively providing an answer to
an implicit question

You get to pick the answer

Ensure the answer doesn’t leave the viewer with
uncertainty as to what it's answering or the
completeness of the answer

A good plot should invoke and inspire new

questions

CS109A, PROTOPAPAS, RADER, TANNER
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Chart Suggestions—A Thought-Starter

Displays

Voriable Widrh Table or Toble with Bor (hart Colyma Chert Circwlor Area Chert Line Chart Column Chert Line Chart
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Displays: comparisons

w

Bars vs. Lines
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Displays: proportions

! Pie | have eaten

" Pie | have not
yet eaten
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Displays: proportions
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Displays: proportions
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Displays: proportions
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Displays: proportions

BN S N ——

London Cholera Epidemic

-- Edward Tufte,
Visual and Statistical
Thinking




Displays: proportions
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