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Statistical Graph Types
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Comparisons



Bar Chart

“DIED IN A ___ ACCIDENT"

DANGERS

INDEXED BY THE NUMBER OF GOOGLE RESULTS FOR

SKYDIVING
ELEVATOR
SURFING
SKATEBOARDING
CAPING
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ICE SKATING

KNITTING

BLOGGING
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http://nbviewer.ipython.org/gist/olgabot/5357268
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Direction

Graduation rates up in most cities
Graduation rate for principal school district of the largest cities

2005 RATE

Philadeiphia 62 1%
Tucson 716
Kansas City, Mo. 533
El Paso 606
Portland, Ore. 688
New York 50.5
Dallas 508
Columbus 447
Mesa 768

Austin 589
Atlama 435

Fort Worth 565
Miami 559
Houston 529
Chicago 510
Oakland 505
Virginia Beach 685
Balimore 415
Denver 586
Detrot 375

San Antonio 47.3
Phoenix 580
Okiahoma City 470
Indianapolis 305
Milwaukee 41.0
Sacramento 621
Washington, D.C. 576
Colorado Springs 68.8
Honolul 674
Nashville 452
Jacksonvile 508

1995-2005 CHANGE .
oy The average high

school graduation rate

of major cities was 54.7
percent in 2005, Of the 62
percent that improved
since 1995, Philadelphia
had the highest increase.
The rate in Las Vegas
decreased the most

1995-2005 2005

CHANGE RATE
63.4% Louisville
689 Seattle
512 Memphis
519 Fresno
58.6 Boston
453 Minneapols
73.3 SanJose
485 Tulsa
60.5 Charlotte
63.7 SanDiego
444 Los Angeles
64.0 Long Beach
344 Cleveland
571 San Francisco
490 Albuguerque
603 Arlington, TX
496 Omaha
545 Wichita
445 Las Vegas

SOQURCE: EPE Research Center

AP

Nicolas Rapp



Trends Over Time

My HOBBY: EXTRAPOLATING

AS YOU CAN SEE, BY LATE
NEXT MONTH YOU'LL RAVE
OVER FOUR DOZEN HUSBANDS,

] BETTER GET A
BULK RATE ON
WEDDING CAKE.

http://xkcd.com/605/
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Line Charts
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Linear vs. Logarithmic Scale
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Bars vs. Lines

Lines imply connections - do not use for categorical data
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Aspect Ratios

February April June August October February June October

February March April May June July August September  October

eagereyes.org



Correlations



Scatterplots
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Scatterplots

—~2 0 2

Light Grey Border

http://nbviewer.ipython.org/5357268



http://nbviewer.ipython.org/5357268

Price

15000 {

10000

S000 }

Overplotting

15000 |

10000 |

Price

SO00 |

0

0 1 2. 3 4 35

Carat

alpha = /100



Trend Lines
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Don't

3.0

class

matplot3d tutorial



Compositions



Pie Charts

Passenger Class on the Titanic

LEON ARDO MICHELANGELO

DONATELLO RAPHAEL

. NINJA TURTLE 3rd

http://xkcd.com/197/



http://xkcd.com/197/

Pie vs. Bar Charts

65% of the market is controlled by companiesBand C

Company F

| Company A

Company D

Company Percentages of Total Market Share
0% 5% 10% 15% 20% 25% 30% 35% 40%
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Company F l



Number

Stacked Bar Chart
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Stacked Bar Chart

2010

2011
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48%
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Comparison of bar chart types

Category 1 @ ltem 3
ltem 1
Category 2 @ s
Category 3 @ o
ltem 3
Category 4 @
ltem 4
Category 5 ©
ltem 5
Pie Chart Stacked bar chart
0 15 30 0 15 30 0 1.5- 30 0 15 30 0 15 30
ltem 1 RS
Layered  item2
Bar ltem 3
Ch ltem 4
art ltem 5
Small
Grouped Multiples
Bar 15 /
Chart )

ltem 1 ltem 2 Item 3 Item 4 ltem 5

Streit & Gehlenborg, PoV, Nature Methods, 2014
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Stacked Area Chart

http://stackoverflow.com/questions/2225995/how-can-i-create-stacked-line-graph-with-matplotlib


http://stackoverflow.com/questions/2225995/how-can-i-create-stacked-line-graph-with-matplotlib

| 00% Stacked Area Chart

100 % stacked area chart
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http://stackoverflow.com/questions/|16875546/create-a- | 00-stacked-area-chart-with-matplotlib


http://stackoverflow.com/questions/16875546/create-a-100-stacked-area-chart-with-matplotlib

Stacked Area vs.Line Graphs

Market Share
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Distributions



Ristogram
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ensity Plots

045

040

035

030

025

020

015

R

005

oo

040

035

030

025

020

015

000 | 110 M R N (I 0 (M1 N
1

—5 -4 =3 -2 - Q 1 2 3 4

http://web.stanford.edu/~mwaskom/software/seaborn/tutorial/plotting_distributions.html



http://web.stanford.edu/~mwaskom/software/seaborn/tutorial/plotting_distributions.html

Heat Maps
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Box Plots

aka Box-and-Whisker Plot
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Comparison

Uniform
Normal
Poisson
Exponential
0 2 4 6 8
Uniform —a S
Normal - o | e e i ..
Poisson | E T, | ®
Exponential il I | GEDED EDEDWED W WO © O ) o
0 2 4 6 8
L Exponential Uniform
A=1 N ' Min = 5.5
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0l
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Streit & Gehlenborg, PoV, Nature Methods, 2014



Spatial visualization



Minard’'s Map
Napoleon’s March on Moscow
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Effective Visualizations



Not Effective...
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Edward Tufte

SECOND EDITION

The Visual Display
of Quantitative Information
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Scale Distortions

How 2012 STACKS UP

THE VWARMEST YEARS ON RECORD
CONTIGUOUS U.S. o
553 55.5

l
55.0°

543 54.32 4.5°

54.14

538| 5393 e
=53.5x

|92I |999 1934 2006 1998 20I2 '

Source: NOAA's National Climatic Data Center - State of the Climate National Overview




Global Warming!?

;MmORLD AVERAGE TEMPERATURE 1997-2012

14.50°C

14.40°C

14.30°C

| 14.20°C

59 6C 99 2000 01 02 03 04 05 06 07 08 09 10 1 2012

The Daily Mail, UKJan 2012



Global Warming!

Temperature Anomaly -- Annual Mean (°C)
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Global Warming!

Temperature Anomaly -- Annual Mean (°C)
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Lying with Scales

Same data - different scales
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Ward, Grinstein, Keim, 2011



Scales are critical!

What are your bounds — upper and lower?
What scale works!?

Linear? Log! Clipping? Breaks?
Relative or absolute values!?

How can you make things comparable!?



The Lie Factor

Size of effect shown in graphic

Size of effect in data

THE SHRINKING FAMILY DOCTOR

In California
Percentage of Doctors Devoted Solely to Family Practice
1964 1975 1990
2% 9 16.0% 12.0%

(‘?ﬁn

2V

1: 2,247 RATID TO POPULATION
8,023 Doctors

' INTHE BARREL...

Price per bl of
light crude, leaving

js-aucﬁﬁ.rﬂm

Tufte,VDQI
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U.S. SmartPhone Marketshare
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Maximize Data-Ink Ratio

. Data ink
Data-lnk Ratio =

Total ink used in graphic
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Maximize Data-Ink Ratio

. Data ink
Data-lnk Ratio =

Total ink used in graphic
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What do colors mean!?
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https://dx.doi.org/10.1117/12.2042720

Don’t Use 3D
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3D Bar Plot

d Discrepancy
In appearance
relating to height

Occluding
object

Which one is the tallest bar?
What iS the pattern in the data? Gehlenborg & Wong, PoV, Nature Methods, 2012



Exception: 3D Phenomena

Partial Difference Difference
occlusion in size in shading

O OO0 eoe

Perspective

Depth cues enable us to perceive 2D images as 3D objects

Gehlenborg & Wong, PoV, Nature Methods, 2012



xception: 3D Phenomena

Proc SPIE Int Soc Opt Eng. 2014 Mar 21; 9034: 90342L.
Published online 2014 Feb 15. doi: 10.1117/12.2042720
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Avoid Chart Junk

Extraneous visual elements that distract from the message
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Avoid Chart Junk

Extraneous visual elements that distract from the message
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Avoid Chart Junk

Extraneous visual elements that distract from the message
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Avoid Chart Junk

Extraneous visual elements that distract from the message
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Avoid Chart Junk

Extraneous visual elements that distract from the message
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Avoid Chart Junk

Extraneous visual elements that distract from the message
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Tufte’s Design Principles

Clear, detailed,and thorough labeling and
appropriate scales

Size of the graphic effect should be directly
proportional to the numerical quantities
(“lie factor”™)

Maximize data-ink ratio

Avoid chart junk



Visualization Critique



Death to Pie Charts

Networks/Hosting Investor 1% PR 1% Cleantech 1%

Enterprise 2%
No Category 3%

Video 3%

Advertising 3%

Entertain

“l hate pie charts.
| mean, really hate them.”

www.storytellingwithdata.com/201 1/07/death-to-pie-charts.html

Cole Nussbaumer


http://www.storytellingwithdata.com/2011/07/death-to-pie-charts.html

TechCrunch Coverage: 2005 - 2011

A slightly better pie?
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Bars are best!
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Harvard’s Troubles

THE ENDOWMENT: EACH SCHOOL'S STAKE

Harvard’s endowment, valued at $36.9 billion as of last June 30, in fact belongs to the separate schools and other acadenvic de-
partments. The large chart shows the share of the endowment owned by each (the Faculty of Arts and Sciences loomed largest,
at $15.7 billion—nearly 43 percent of the total), Of crucial importance is each school's dependence on distributions from the
endowment for its operating budpet, shown in the inset chart. Source: Hervard University Fimoncial Report, Fiscol Year 2008,
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Percent of Operating Fund Sourced from Endowment
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